








VOIMAWV $9 KLAIDOS LNANWAULSNI 4qQ paysyqng 


= 
fe 
~ & 
oH 
2 
16 
ae 
ae) 
\f.. 
‘as, 
i ¢ 
= 
| © 
= 
oe 
.¢ 
Ww 
= 
F 
_ 
Wn 
Ta 
79) 
2 
‘e) 
— 
- 
< 
— 
Z 
ca 
= 





—* milto” 


BT 
Ce 
= 


Take @ 
secon 





To see NEW Products=— 


® automatic chemical analyzers 
® totally enclosed Polar-Crank drives 


® diaphragm liquid ends 


. .. Stop at Booth 1336* when you get to Philadelphia, to take a good 
look at the newest additions to Milton Roy’s line of chemical 
instrumentation equipment. 


You'll find a lot to think about . . . at our booth. Such as . . . how 
controlled volume pumps can provide an excellent solution to your 
low-capacity flow control problems... the part that Milton Roy 
products will play in your future process instrumentation plans. 
Milton Roy application engineers will be glad to discuss 

these points with you at the show. 


You'll find a lot to take a look at, too. Here are some of the 
Milton Roy products we’ll be displaying: 


® automatic chemical analyzers . . . for dissolved oxygen in water, 
dissolved silica, pH, residual chlorine, hardness, and phosphates. 

® instrument air dryers 

® chemical relief valves 

® controlled volume pumps, with pneumatic stroke adjustment. . . manual 
dial adjustment of stroke length . . . step valve liquid ends . 
diaphragm liquid ends ... totally-enclosed Polar-Crank Drives 


If you’re not going to be able to make the trip to Philadelphia, 

drop us a line. We’ll send you complete information on our wide range 
of controlled volume pumps as well as on our other products. 

Milton Roy Company, 1300 East Mermaid Lane, Philadelphia 18, Pa. 
Engineering representatives throughout the world. 


Milton Roy Company will occupy this 
booth— No. 1336—at the 13th ANNUAL 
INSTRUMENT-AUTOMATION CONFERENCE 
& Exuisit, Convention Hall, 
Philadelphia, Pa. Sept. 15-19, 1958. 


Controlled Volume Pumps * Quantichem Analyzers CHEMICAL INSTRUMENTATION SYSTEMS 


Chemical Feed Systems * Anders Air and Gas Dryers 
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MB evectricat 
Mi ENGINEERS 


" Sendiix’- 


Fi 
OCT IE 
* * 
in Southern California 
ELECTRONIC ENGINEERS — Two Or more years expe 
rience in Telemetering in VHF-UHF Transmitter 


Design, Information Theory, Airborne Packaging 
and Design, and Transistor Circuit Design 








ELECTRICAL ENGINEERS — Four years or more expe- 
rience in Electrical Measurements and Instru- 
mentation in connection with the development of 
underwater Electro-Acoustic Transducers 


Please write W. C. Walker 
your qualifications or fill in 
the coupon and mail it today. 






W. C. Walker, Engineering Employm't Mgr. 
Bendix-Pacific, Bendix Aviation Corp. : 
11600 Sherman Way, North Hollywood, Calif. 


| am interested in (check one) 

) Electronic [) Electrical Engineering ; 

| am a graduate engineer with a 
degree. Wj 

| am not a graduate engineer but have Bre 
years experience. 
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COMING UP ’ 


Instrumentation of Patricia 


This alluring title heads an ISAJ exclusive story 
presenting full details on what has been called ‘the 
most advanced blast-furnace instrumentation in the 


world.”’ 
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Combined Positive + Negative IR Analyzers. 


Rated tops at ISA’s Analysis Instrument Conference, 
this article tells how advantages of both types are 
combined in one new analyzer. 

_— 
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from a 
SANBORN 
SYSTEM 


DESIGNED SPECIFICALLY FOR 
YOUR TYPE OF WORK 


1- T0 8-CHANNELS, 12 P N AM 


150 SERIES 


Features of the 150 series” 
direct writers include: fre- 
quency response to 100 cps; 
linearity 1% overall; ink- 
less recording in true 
rectangular coordinates by 
heated stylus on plastic 
coated Permapaper charts; 
current feedback driver 
amplifier and regulated 
power supply for each chan 
nel. Recorder has 9 chart 
speeds, 0.25 to 100 mm/sec; 
individual stylus heat con 
trols, time-code marker. Up 
to 6-channels can be housed 
in one vertical cabinet. 
Amplifiers, recorder also 
available in individual por- 
table cases. 


COMPUTER READOUT ‘ MA 


“150 series” 6-, 8-channel consoles in 4614” high mobile cabinet. Dual- 
Channel Amplifiers have selectable sensitivity from 0.01 to 10 volts/div.. 
internal calibration 2 volts + 1% freq response flat to 20 cps. Optional 
Programmer sequences system operation in 20 steps, including recorder 
turn-on, calibration, computer DC level reading, recording for pre-set 


150 SERIES 


time, turn-off and reset. 































the record tells you more 


eR RS Te UE Be mn ence: 


350 SERIES 


New “350” series direct writers 
with compact plug-in preamps 
in modules of up to 4; individual 
power supplies; current feed 
back transistorized power am 
plifiers; limiter circuit ahead of 
power amplifiers: velocity feed- 
back galvanometer damping 
enclosed galvanometers. Lin 
earity 0.2 div over entire 50 
divisions. Recorder-power am 
plifier-power supply package 
has 0.1 volt/div. sensitivity, can 
be used separately; pushbutton 
controls for 9 chart speeds 0.25 
to 100 mm/sec; individual 
stylus heat controls; contacts 
for remote control; inkless rec 
tangular coordinate recording 
on Permapaper charts 














PORTABLE INDICAT 


Model 150-300/700 Wide Band Amplifier and Power Supply ac- 


cepts “150” series preamplifiers 
vanometers, oscilloscopes, panel meter. Freq. range DC to 10,000 
ps (but limited by particular preamp range). Panel meter has 


Center zero scale, 25 divisions each side of center. 
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for use with low power gal- 














Portable 
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HART VIEWER 


Permits convenient, variable speed editing and study of 
Sanborn charts and other types up to 16” wide, 200 ft. long. 
Single control for direction, paper speeds (15” to 100’/min). 
Transparent cursor slides left or right, adjusts for accurate 
alignment with coordinates. 
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850 SERIES 


Compact “850” series direct writers 
use 7” high plug-in preamplifiers in 
modules of up to eight and ‘350° 
flush front recorder package with 
transistorized power amplifiers, 
power supply; features velocity feed- 
back galvanometer damping, linear- 
ity 0.2 div. over entire 50 divisions; 
9 chart speeds from 0.25 to 100 
mm/sec controlled by electric push- 
buttons; inkless recordings on Per- 
mapaper charts. Available preamps 
include Servo Monitor (demodulator) 
and DC Coupling. Carrier, Chopper 
Stabilized and Low Level types are 
in development. 









350" series include 


Carrier, DC Coupling Servo Monitor 
(demodulator), True Differential 
DC types; others in development. 
Mount in portable “450” cases or 
in four-unit modules in 19” frame 
Use individual power supplies 
One “450” case and power supply 
can serve any 350" Preamp 


i BORN 


> wa 





For complete data, call your local Sanborn Engineering 
Representative or write the Industrial Division in Waltham, 


COMPANY 


Industrial Division 
175 Wyman Street, Waltham 54, Mass, 


VISIT SANBORN BOOTHS 1454-1455 AT WESCON SHOW 


Data CIRCLE 5 on Inquiry 








WHAT’S NEW 








Advances 


Instruments International 


Government 


Predictions 








IN THE INDUSTRY i 


An electronic computer—the IBM 705—is making possible a 

rapid interpretation of the ancient Dead Sea Scrolls. The compel 
is compiling the first complete concordant or word index for a mai 
portion of the documents. ve 


A computer-controlled pilot plant designed to save scientific Man. 
power and speed development of new refining processes is being buij 
by Consolidated Electrodynamics’ Systems Division for installation 
at the Esso Bayway refinery in New Jersey. Researchers eXpect 
unit to give 9 times the accuracy of present methods. 


~ 


Dog lovers, take heart. U.S. biologists are suggesting that a gy, 
stitute for animals in satellite research might well be yeast culture 
which would give excellent information concerning effects of space m 
living organisms. 
An airborne nuclear reactor, tested in nearly 50 experimental flights 
at Convair, has been moved to Oak Ridge for joint AEC-Air Fong 
study. 
Rainbow Engineering Co. has completed its automatic mail sorter fy 
National Bureau of Standards and the U. S. Post Office. 
Eastman Kodak Co. has come up with a photographic plate whichis 
certain to provide new information about Mars. A “sky hook’ 
balloon will carry the plate, exposed in a spectrograph, aloft. 

* 


Solar refrigeration, Armour Research Foundation reports, has beg 
invented at Israel Institute of Technology in Haifa. Believed toh 
the world’s first, a pilot model of the system is now being tested. 
The Zurich factory of Swiss Philips AG reports invention of the 
smallest commercially-produced transistor—5 /32” in length and \’ 
in diameter. 

A sure sign that Germany is stepping out industrially—top-ranking 
industrial firms are setting up their own computer centers. 

In Japan, subsidies for a central organization—Electronic Industry 
Development Association—for furthering the electronics industry 
in that country, are being discussed by government official 
Prospects for approval of this type of organization by government 
are bright. 





© 
The U. S. Government slapped a ban on Soviet scientists attending 
the recent AIChE Golden Jubilee in Philly forbidding them to visi 
U.S. plants. Action came as a result of fact that USSR has not e&- 
tended reciprocal privileges to U. S. engineers. Government denies 
ban was enforced for security reasons. 
House and Senate Democrats are pushing for an increased peat 
time atoms program—at least double. Bills being prepared would 
authorize at least 7 large scale reactor programs by next spring. 

. 
F. Vinton Long, chief of Texas Eastern Transmission Corporations 
engineering department, predicts fully-automated gas pipelines for 
the very near future. 
Those who keep their eyes open and their ears to the ground are 
foretelling a boom in supervisory controls—especially in the oil It 
dustry. 
Telemetry is expected to get wider indorsement in the process I- 
dustries for data gathering and remote control. 

(Please Turn to Page 10) 
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TYPE 96L with iron body and composition disc or 
stainless steel trim. For outlet pressures from 2 to 
30 psi. 


As usual, Fisher engineers have packed this 
small but mighty regulator with a number of 
outstanding features. 


A. Installation is quick and easy, no ex- 
ternal lines, piping or connections. 


8. Extremely stable because diaphragm 
is located in isolated chamber out of the 
flow stream. No fluid velocity impinge- 
ment possible. 


C. Positive two-point guiding for stem 
assures smooth action and perfect align- 
ment. 
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TYPE 95S 


Available in 5 sizes 
from 4” to 1” for steam, 
gas, oil, water 
and other fluids 


Fg ee me 28 pad i ae : 


Small Size, Large Capacity, Ideal for Limited Space Jobs 


FOR COMPLETE DATA WRITE FOR BULLETIN C-95 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Canada / London, England 




































TYPE 9GH available in cast steel or iron bodies for 
outlet pressures up to 150 psi. 
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v. Higher capacity results from utilizing 
downstream pressure through a small 
registration tube located to produce a 
velocity boost action. Holds more con- 
stant pressure over a wide flow range. 


Another outstanding feature is ready accessi- 
bility of all parts. Cleaning or inspection is 
quickly accomplished with simple tools and 
without removal from the line. Even the dia- 
phragm may be replaced without disturbing 
the inner valve or orifice. 
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WHAT 


Instrument Exports 


Merger 


Contracts 


Savings 


It’s a Sale. 





DUSTRY (Con’t. from page 8)——__ 


U. S. manufacturers of precision instruments used in chemiey 
nuclear and physical studies have built an export business Over the 
past 3 years that now approaches $250 millions annually. 


Trade reaches into more than 100 countries. 


Industrial and technical instruments represent three-fourths of th 
overseas market demand with mechanical measuring type inal 
ments accounting for $134 millions, and electric and electronic types 
$30 millions. 


one-fourth of market, showed the greatest growth over the 3 
period with an 80% increase in sales. 












Scientific, lab and engineering instruments, while representing oily 


In line with expansion overseas, Perkin-Elmer will set up its ¢ 7 
European subsidiary with headquarters in Milan. E 


€ 


Thompson Products, Inc., which holds about 5714% of Ramo-Wa 
dridge common stock, has signed an agreement with R-W foe | 
merger of the 2 companies into a new firm to be known as The 
Ramo Wooldridge Corp. 


The Navy Bureau of Ordnance has awarded a $6,340,000 contract 
electronic controls to Raytheon. Equipment will be an integralg 
of overall TARTAR missile guidance system. 


Automation hits the Canadian National Railways which has pla 
an order for more than $3.5 millions with Union Switch and Sig 
for electro-pneumatic car retarders, switches, signaling and aie 
matic control equipment for installation at a gigantic new fre 

installation in Montreal. : 


Civil Aeronautics Administration late last month awarded a cont 
to Control Data Corp. for a device to transmit flight information® 
high-speed electronic computers—just one more step in modernigig 
the nation’s air traffic control program. 
Burroughs Corp. walks off with a $17,418,352 U. S. Air Force cm 
tract for construction of 24 coordinate data-processing systems tom 
used in the SAGE system of continental air defense. 


The Atomic Energy Commission signed a contract with the Nuelea 
Products Division of ACF Industries to develop and construct’ 
demonstration nuclear power plant at Elk River, Minnesota. 


Varian Associates has been awarded, through the San Francist 
Ordnance District, a contract for $1 million for production of klystron 
tubes. 


Delivery of the final increment of a $3 millions “Project DATUM 
centralized data processing facility to the Air Force Flight Center, 
Edwards Air Force Base, California has been made by Electromit 
Engineering Co. of California. (Look for feature story on Projet 
Datum in your September ISAJ.) 


¢ 
Celanese Corp. of America reports to ISAJ that they have saved a 
estimated $14,700 last year in water processing costs as a diretl 


result of installing General Electric supervisory control equipmelt 
at its Celriver Plant in South Carolina. 


* 


Beckman Instruments, Inc. sold its Helipot Division plant at Newport 
Beach, California to Louis Lesser Enterprises, Ltd. 
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An instrument man tells why he uses 
a LECTRODRYER® on every control system 


Hot air from compressor con- 
toins 13.7*/hr. water vapor 
O*/hr. liquid water 


Air cools in lines to atmospheric tem 
perature 85 F. condensing more water 


2.85*/hr. water vapor , re 


45*/hr. liquid water 200 CFM output (free air 
Separator strips air of nearly at 100*/sq. in goge 
| encountered Separator removes all the liquid water leaving 
of the water free woter. Air still 3.3*/hr. water vapor 
noved contains 2.85% hr 
water vapor 


AFTERCOOLER 
75 F 


Compressor Inlet 
200 CFM air 85 F.& 70 F dewpoint 
13.7* hr. water vapor 
SEPARATOR O*/hr liquid water 
Air cooled by aftercooler to 
90 F condensing some moisture 
3.3*/hr. water vapor 
10 4* the liquid water 


104 ald liquid water 


eliminated from system 


Air dried to-40 F. dewpoint con 
tains O1*/hr. water vapor O* s/he 








liquid water, so no chance for 





condensation even when atmos 








pheric te mperature drop: severely 


< 
. 


Aftercoolers, traps and separators catch only the free water in compressed air. Vaporous 
moisture gets out into the lines and condenses—a trouble-maker at instruments, valves 
and air motors. 


Rust, mud and ice form and interfere with sensitive controls. But not on a system safe- 
guarded by Lectrodryer equipment. The above chart tells you why. 


Whether your controls call for large or small amounts of air, there are Lectrodryers 
in sizes to suit. Bulletin 223B describes them. For a copy, write Pittsburgh Lectrodryer 
Division, McGraw-Edison Company, 356 32nd Street, Pittsburgh 30, Pennsylvania. 


Leading industries look to 


Lectrodrver @ 


World's First and Foremost Manufacturer of Commercial and Industrial Adsorbent Oryers 
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Auncuncnny 
the New 


Jergyson 


MAGNETIC 
GAGE 


For Liquid Levels 








An important advancement 
in liquid level observation 
for plants with dangerous 
explosive or inflammable 
conditions. 


Safety design 
seals against 
escaping gases. 


Measuring mechanism 
in stainless steel 
chamber. 





Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 


Distinct, 
accurate level 
shown in red 

contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


For pressures up to 
2500 Ibs. @ 600° F. 






Patent 
Applied Can also be used 
For 
for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


In Canada: Peacock Bros. Ltd. 
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Figure |. To- 
day's railroad 
dispatching is 
exemplified by 
this Union 
Switch & Sig- 
nal type C 
Centralized 
Traffic Control 
which handles 
125 miles of 
Bessemer & 





x INSTRUMENTS AT WORK 


short stories about real Application 





Lake Erie Railroad from their New Dispatch Building at Greenville, Pa, 


More Miles 


of Railroad per Dispatcher 


A new concept in railroad traffic 
control is provided by miniaturized 
trafic centers small enough to permit 
a single dispatcher to control many 
more miles of track than he now can 
handle. 

Figure 1 shows a present-day cen- 
tralized traffic control which handles 
125 miles of trackage. Figure 2 in- 
dicates the latest thinking on minia- 
ture centralized traffic control. The 
compactness of the new design will 
permit a single dispatcher to handle 
up to four times more territory than 
possible with the board of Figure 1. 

Union Switch & Signal engineers 


Figure 2. Rail- 
road dispatch- 
ing of tomor- 
row is revealed 
by this new 
control center 
just developed 
by Union 
Switch & Sig- 
nal. Miniatur- 
ization and ad- 
vanced human 
engineering 
enable new 
board to han- 


carefully studied the actual operating 
procedures of dispatchers and cam 
up with the improved design. Indiv 
dual switch and signal control lever 
are not used in the new design. Al 
controls the operator needs are o- 
centrated in a pushbutton console le 
cated directly in front of the dispatcher 
and at his fingertips. In the older dé 
sign (Figure 1), these controls wet 
placed across the panel board adjacem 
to the proper place in the graphic rep 
resentation of the track system. Wit 
the new design, the dispatcher net 
not leave his chair to operate the 
entire control center. 





dle four times the territory of the conventional machine. 








22 




























Editorial 


plication 








INSTRUMENTATION e SYSTEMS « AUTOMATIC CONTROL 





VOLUME 5 NUMBER 8 AUGUST 1958 





Teachers’ Pay--USSR vs USA 


' 

Who pays its teachers better, the Soviet Union or the United States? The Russians pay more 

for the ruble they spend. The fact that the Soviet Union has deliberately and successfully used 

capitalistic incentives to improve its educational system is ironical, but perhaps less important than 

what has happened to the economic status of the American teaching profession. As far as financial 

incentives are concerned, we have virtually socialized the academic profession. Teaching has become 

a poorly-paid career, not keeping pace with increased cost of living, with so little prospect of material 

reward for outstanding performance that it simply does not attract enough highly-qualified young men 
and women. 








The average college faculty salary in the US is little more than the average income of industrial 
ir workers—about $5200 for teachers according to the National Education Association. The average 
factory worker income in 1957 was about $5000. Actually, in some industries, workers earn more 
than associate professors, and skilled workers earn more than full professors. 


perating On the other hand, the Soviet youth can see that it pays to choose a career in teaching. The head 
‘a of a department in a Russian University can earn a salary of about 6,000 rubles a month. This is 8 
rl nes times the income of the average Russian worker. In addition, the Soviet teacher fares very well in 
gn. Al terms of what he can buy. It is estimated that 6,000 rubles a month is worth about $7,200 a year. 
re oe Living standards in the US and Russia are quite different, but the Russian teacher is elevated to a lofty 
rsole |p position in economic and social circles by his salary and by recognition, in an economy which is far 
spatcher less prosperous than ours. 

Ider de, , , ' _— - : j ene 

Js we Russia has incentives; we don't. Each level of instruction pays increasingly better salaries in the 
adjacent Soviet Union. The spread between the income of a full professor and the lowest academic position 
hic rep is better than 15 co 1. In addition, they earn bonuses for outstanding performance. In the US a full 
. Wit professor does well to earn twice as much as a beginning instructor. Our colleges and universities 
ef need cannot reward distinguished performances because of a shortage of funds. Limited resources for 
ate th salary increases have gone to the lower ranks to maintain an adequate number of teachers. It was 


recently discovered that five graduating seniors were offered starting salaries higher than those paid 
to any of their professors! 


When a teacher's income gets up to a point where you suggest to your own son that he ought to 
give some thought to teaching as a profession, then we may be approaching the “right” figure. Russia 
has clearly set teaching salaries well above the “right” figure. Her performance in turning out great 
numbers of well-informed engineers and teachers proves this point. We are nowhere near this “right” 


figure. 










It simply takes more money to relieve the plight of our colleges and universities. It can come from 
three main sources—private contributions, increased tuitions, and taxes. Somehow, someway these 
increased funds must be directed toward higher education. The movement starts with the individual. 
How much thought are you giving to this problem which is so vital to the success of your business 
and to the way of life we all seem to enjoy? 


hs wl Ce, 


Editor 
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Much of the work in adapting early laboratory-type mass spectrometers to practical , 
plant form was done at the Oak Ridge Gaseous Diffusion Plant. Today, these ana- 
lyzers have been developed into fully-au-omatic, all-metal, pre-calibrated, trouble- 


free instruments with in-plant performance up to 98% of full time on stream. 


Oak Ridge Gaseous Diffusion 
Plant Reports on 15 Years 
of Process Mass Spectrometry 


by B. J. Bogardus, Development Engineer 
and J. R. Mahoney, Superintendent (Member of ISA) 
Instrument & Machine Engineering Departments 
Oak Ridge Gaseous Diffusion Plant 
Union Carbide Nuclear Company 
Oak Ridge, Tennessee 


THE OAK RIDGE GASEOUS DIFFUSION PLANT 
was the first industrial large-scale user of mass spec- 
trometers for process monitoring. As early as 1944 the 
first recording units were put on-stream. The original 
instruments were manufactured by the General Electric 
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Figure |. Block diagram of the Nier-type, 60°- 
sector, 3"'-radius, magnetic mass spectrometer. A 
motor-operated variable leak, electronically con- 
trolled by the Pirani gage, regulates the gas- 
sample flow to the ion source. 


Company according to the original design of the mem. 
bers of the Kellex Corporation under the direction of 
Dr. A. O. Nier'. The prototype Nier mass spectrome- 
ter consisted of a glass 60°, 3”-radius spectrometer tube 
with a constant magnetic field and a glass evacuation 
system. This article demonstrates how that original 
glass laboratory-type model has been developed into a 
practical, rugged, versatile instrument suitable for nor 
mal industria! use. 

The mass spectrometer now used for process analysis 


in the Gaseous Diffusion Plants has been extensively , 


modified by the Instrument Engineering Department o 
the Union Carbide Nuclear Company's plant at Onk 
Ridge, Tennessee. The design and development work 
has been on a continuing basis since 1945. The three 
primary goals for improvement have been: extension of 
the operable life of the instrument on-stream; reduction 
of the maintenance cost, and improvement of the sensi- 
tivity and stability of the sample-gas analysis. The basi 
ion-beam geometry and electronic circuitry have ft 
mained substantially as designed by Nier. The design 
was sound, and periodic reviews have not disclosed any 
changes in principle which can be economically justified 


Completely-Automatic Analyses 


The present instrument* is completely automatic i 
operation and requires no routine attention by eithe 


*Based on a presentation to the Fourth Annual Symposium o 
Instrumental Methods of Analy Analysis Instrumentation Division 
ISA Houston Section, Hosts: Houston. Texas, May 12-14, 1958. 

1. ‘Recording Ma Spectrometer for Process Analysis", Niet, A. 0, 

Abbott, T. A., and Pickard, J. K. National Nuclear Energy Sere 
Division 11—Volume 16 (1949) Engineering Developments in 


Gaseous Diffusion Process. 
2. "Line Recorder Mass Spectrometer’ Job Specification JS-307, Plat 


z 
Engineering Division, ORGDP, Union Carbide Nuclear Compath 
PO ol Oak Ridae. Tennessee 
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Figure 2. Side view of the mass spectrometer tube 
rack with access doors open. Single-stage, water- 
cooled, Freon-22 condensing unit is shown at bot- 
tom. Mercury diffusion pump is located at the 
left side of the rack. The mechanical rough pump 
is partially obscured at the lower right. Calibration 
sample bottles, made of nickel tubing, are on right 
side. Refrigeration manifold valves and Freon drier 
desicant can are partly obscured by door, right. 














operating Or maintenance personnel. The spectrometer 
provides a continuous strip-chart analysis of the process- 
gas variables on a 16-point potentiometer recorder. A 
pre-selected program allows recording of any 8 different 
sample-gas components. The various masses to be 
analyzed are focused by changing the source voltage— 
the magnetic field remaining constant. The variable 
source voltage, from 0 to 2500 volts d-c, is obtained 
from the high voltage supply via the main control panel 
and the emission regulator panel. 

The main control panel contains a potential divider 
consisting of 14 series potentiometers, any 8 of which 
can be connected to the spectrometer tube source by 
means of relays. The relays permit the selection of 
source voltages by a program of automatic switching 
provided by the 16-point recorder. The automatic 
switching program includes the changing of recorder 
sensitivity in synchronism with the switching of the 
source voltage. Each isotopic mass can be recorded at 
different sensitivity over a range from 180 mv to 18 
Volts full scale. Four of the eight channels are provided 
with variable zero-suppression in order to provide a 
live” zero for recording small changes in large signals. 
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Figure 3. Top view of tube rack showing in center 
the 60°, 3"'-radius stainless-steel analyzer tube with 
flanged ion-source at the top end, and flanged 
preamplifier at collector end. Sample-gas inlet and 
calibration-manifold tubing and valves are of nickel 
to withstand corrosive process gas. Flange con- 
struction permits easy replacement of major com- 
ponents with minimum pumping-down time before 
operating conditions are reached. 








Figure 4. This motor driven automatic adjustable 
leak assembly controls amount of sample gas enter- 
ing spectrometer ion source. Shown are limit 
switches, hand crank for manual operation, and 
worm-gear drive assembly. 


An additional, manual range-selection of 125 to 1, in 
multiples of 5, is available in the preamplifier by switch- 
ing input resistors. 

Chronologically, the first improvement made to the 
system was to replace the glass spectrometer tube with 
a metal analyzer-tube. The tube wa’ constructed of 
seamless stainless-steel tubing with Heliarc welded end 
flanges. The source and collector-end assemblies were 
assembled to the tube flanges with flat, soft, aluminum 
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extremely low-flow, nonfractionating valve. Short 

capillary tubing at sample inlet insures viscous 

flow at very-low sample-pressures. Pirani gage to regulate the gas-sample flow to the spec: 
trometer. The instrument was redesigned to be a self- 
contained mobile unit. The calibration-sample mani- 


gaskets. Shortly thereafter, a mercury-diffusion pump, fold was an integral part of the rube rack. 
fabricated of stainless steel tubing, was developed and 
satisfactorily tested. To further decrease the operating 
cost of the instrument, a mechanically-refrigerated dif- 
fusion-pump cold trap and associated sample traps were 
included in the projected design. This eliminated the 
expensive handling costs of liquid nitrogen and dry ice, 
which were previously used as trap refrigerants. The 
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Figure 6. SECOND STAGE 

The manually- PRE -AMPLIFIER 

operated 

variable-leak 

assembly. Figure 8. Mass spectrometer tube. Sample ges 


molecules are bombarded by electrons from 
heated filament. Resulting ions are forced through 
exit slit in ionization chamber into collimating lens 
of focusing plates. lon beam is accelerated by 
plate voltages, and is resolved after passing throug 
a transverse magnetic field vhnanw 9 by permanent 
magnets. Selected ions pass through collector slit 
to collector plate, where they are collected @ 
amplified by an inverse-feedback d-c amplifier. 
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Figure 9. Mass spectrometer metal-tube ion source. 
Electrical connections are solid Kovar wires ex- 
tending from A & N connector through Kovar seal- 


ing glass press seal to springs connected to metal 
clips wel ed to focusing plates. Focusing plates 
and ionization chamber are fabricated of Nichrome 
V. The various plates are isolated electrically with 
porcelain insulators. Source components are easily 
disassembled for cleaning and replacement. A 
special flanged can provides protective cover for 
source when not in use. 


Remote Control 

Recent refinements in the design of the preamplifier 
input stages, and the installation of a suppression and 
sensitivity panel, has permitted remote control of the 
instruments. The recorder and suppression panel, located 
in the main control room of the plant, allows the opera- 
tor to select a gas sample for a particular instrument, 
adjust the sample flow, and record the process-gas com- 
ponents from his remote location. The operator can, 
by observing the strip-chart records of several instru- 
ments, control his process accordingly. 

The normal application of the instrument consists in 
the monitoring of the inleakage components in the 
uranium hexafluoride process gas; however, the instru- 
ment has proved to be extremely versatile for other types 
of analysis. One particular type of instrument is cap- 
able of a sensitivity of three parts per million of fluorine 
in a gas mixture of oxygen, nitrogen and Freon 114. 
Another modified spectrometer has analyzed for the iso- 
topes of oxygen, nitrogen and argon. Normal and en- 
tiched oxygen samples have been analyzed with a pre- 
cision of + 0.001 mole % 0%%7* (mass 34). Other 
special applications are hydrogen fluoride in uranium 
hexafluoride, and nitrogen-in-helium mixtures. 

For special work, an automatic mass scanner can be 
used with the mass spectrometer to graphically chart the 
masses of a gas sample and their respective magnitudes 
in the more conventional manner. This method provides 
flexible Operation; instead of selected points (represent- 
ing particular masses present in a gas sample), the op- 
frator can see all masses on one printed chart (from 
mass 12 to mass 400), and can observe the resolution 
between adjacent masses. 


Quickly Put Into Service 
_ The scanner can be connected and put in operation 
in a few minutes. Each instrument is a complete unit 
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Figure 10. Exploded view of high-sensitivity (X125) 
LR preamplifier. High megohm input resistors, 
flurothene switch, and CK 5886 electrometer tube 
input stage (right). First stage is evacuated to 
about 50 microns, which increases preamplifier 
stability by minimizing cleanliness, moisture and 
temperature problems. An input current of 2x 
10~-** amperes produces amplifier output of 20 mv. 
If a signal of 20 volts is impressed on input and 
then removed, amplifier output will decrease to 
within 2 mv of its original zero in 22 seconds or less. 
Amplifier is stable to within 3 mv on any preampli- 
fier sensitivity range. 


and contains calibration samples so that a complete 
calibration can be made of the instrument in the main- 
tenance shop. It then can be installed into its process 
position ready for operation. A complete installation, 
i.e., the removal of one instrument and the replacement 
with another pre-calibrated tube rack, is usually accom- 
plished in ome hour or less. The instrument is checked 
and on-stream with a calibration accuracy of + 5% 
within ¢wo hours. 

The instruments have, on the average, an on-stream 
life of from three to four months, operating continu- 
This figure varies as plant conditions change 


ously. 
Ideal conditions 


with the particular area of operation. 





Mass spectrometer metal ionization- 
gage assembly. Gage is flanged to the top of the 
diffusion pump. Electrical connections are made 
through a Kovar press seal to A&N connector 


Figure 11. 


(upper right). Plate at left is removable for grid 
or filament replacement. At a filament emission of 
4 ma (at 5x 10-°mmHg)}, gage output is 100 
microamperes per micron of air pressure. 
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Figure 12. Mass spectrum of a 
fluorocarbon using automatic mass 
scanner. Mass peaks of 100 and 
200 are from residual mercury gas 
ions in system. Characteristic peaks 
of this sample gas are 31, 69, 93, 
119, 131, 181 and 231. 

















have increased the on-stream life figure from four 
months to six months and, on non-corrosive gases, units 
have operated for more than a year. 

From an operational standpoint, the model of the in- 
strument now used operates with an on-stream efficiency 
figure between 98 and 99%. This demonstrates vividly 
the transformation from the glass laboratory-type mass 
spectrometer to a fully-automatic, pre-calibrated, all- 
metal, mechanically-refrigerated instrument. The unit 
can be operated wherever water and 110 volt a-c power 
are available. The attention requited from an operator's 
standpoint has decreased tremendously. The instrument 
is easily maintained, the components are of a rugged 
design, and replacement costs and spare-parts inventory 
are low. The maintenance of the various components 
has been placed on a unitized basis, each part is a com- 
plete and interchangeable unit in itself, which facili- 
tates the final assembly of the complete instrument. 


Operating and Maintenance Costs 

A discussion of the operational costs of the instru- 
ment is pertinent at this time. A reasonable mainte- 
nance cost figure, to operate 50 units with an on-stream 
efficiency figure of 98%, and with 16 units as spares, 
is approximately $4,300 per instrument per year. This 
cost figure is based on labor costs at $2.50/hr and 100% 
overhead. The instrument maintenance costs are divided 


in the following manner: 40% of the costs are for shop 
maintenance, and 60% are for field maintenance. |p 
considering these costs, it should be noted that the loca. 
tion of the instruments may vary from a few hundred 
yards to one mile from the instrument maintenance shop. 

Based on the recent procurement figures of an order 
for approximately 100 mass spectrometers, fabricated to 
our detailed drawings and design specifiations, the com. 
plete instrument cost approximately $13,500. 

The use of these spectrometers on a large scale in 
the Oak Ridge Gaseous Diffusion Plant as well as those 
in the Paducah, Kentucky and Portsmouth, Ohio Plants, 
has demonstrated the feasibility of utilizing mass spec- 
trometers as process monitors on the same basis as other 
industrial types of analytical instruments. The units can 
be maintained and operated on the same basis, and are 
much more versatile, with respect to the number of 
ditferent components they can measure, than most in- 
struments presently in use. 

The specific construction details of the complete in- 
strument and its many special components are presented 
in the accompanying illustrations. 
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Pratt & Whit- 


Figure |. 
a Willgoos Labor- 


atory exhausting facili- 


ties. Rotary exhaust- 
ers (right), exhaust gas 
coolers (rear), and ducts 
{across top); control 
panel (left). 





New Explosive-Mixture Detector 
Safeguards Engine Tests 


Many industrial processes involve ducts and vessels filled with 


combustible vapors that can reach explosive concentrations. 


Here 


described is a more accurate and dependable automatic lower- 


explosive-limit detector which could find application in your plant. 


by R. E. Gorton, Development Engineer 
and G. J. Lyons, Project Engineer 
(Members of ISA) 
Pratt & Whitney Aircraft Division 
United Aircraft Corporation 


East Hartford, Connecticut 


AIRCRAFT GAS-TURBINE ENGINES are tested 
under high-altitude conditions in “altitude test facilities” 
to avoid the difficulty and expense of actual flight test- 
ing. Essential to such a facility are rotary or steam- 
ejector exhaust machines for evacuating the four-to-six- 
foot diameter engine exhaust ducts to pressures equiva- 
lent to some operating altitude—such as 50,000 feet. 

The test engine exhausts into this duct and evacuating 
system. Should anything stop engine combustion, its 
flammable air and fuel mixture would rapidly fill the 
exhaust system. Dozens of feet of large-diameter duct 
full of this explosive mixture, twining through a multi- 
million dollar factory, is a great potential danger. 
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At the Pratt & Whitney Willgoos Laboratory (Figure 
1), this hazard is minimized by all possible precautions. 
Flame detectors shut off engine fuel in case of flameout. 
Ducts are mist-saturated by fog nozzles to prevent de- 
structive detonation by cooling any possible flames. 
Water sprays cool the exhaust immediately downstream 
from the test engine. Finally, duct gases are continu- 
ously analyzed by explosive mixture detectors, set to 
sound alarms if the duct gases rise to 20% of the lower 
explosive level (LEL). This article describes the im- 
provement of LEL detectors for this warning service. 


Requirements of a LEL Detector 


The exhaust system of the Willgoos altitude facility 
presents some unusual conditions to an explosive mix- 
ture detector. Sampling point pressure can vary from 
about 2 inches of mercury absolute to slightly more 
than atmospheric. Either the detecting instrument must 
work over this range, or an auxiliary pumping system 
must be provided to pressurize the sample up to the 
working pressure of the instrument. Water separators 
are required in the sampling lines, but they cannot be 
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made large, because to do so would cause an unaccept- 
able lag in response. Hence, the instrument should be 
able to tolerate an occasional slug of water without 
damage, or need for cleaning. 

We recently found that the detector must indicate the 
proper percent LEL when the combustible is an un- 
burned hydrocarbon, as well as when it is a mixture of 
hydrocarbon, hydrogen, and carbon monoxide. Spec- 
trometer analysis showed that, under some conditions 
encountered in afterburner testing to find rich blow- 
out limits, the jet fuel was semi-burned and decomposed 
by the heat, to produce significant quantities of hydrogen 
and carbon monoxide in the exhaust. 

The warning system must be fast in response. Veloci- 
ties through the system are high: in one to two seconds 
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Figure 3. Performance of early model — electric 


burner combustible gas detector. 





Internal view 


Figure 2. 
of radiant automatic 
combustible gas deteet. 
or. 





after a flame-out, the sys- 
tem is filled with flam. 
mable gases. So, the 
sensing element should 
be at or near the duct. 
>) g This exposes it to con- 
) ly: siderable vibration, and 
a?) to sound levels up to 120 
decibels. In such envi- 
ronments, delicate apparatus must be elaborately pro- 
tected, or the instrument will not meet its final require. 
ment of reliability. 

Instrument reliability for this application is the same 
as for all safety devices. It must give a warning ever) 
time a dangerous mixture is approached, yet it should 
not give false warnings. With adequate reliability, the 
explosive mixture detector should be connected to oper- 
ate automatically the fuel shut-off valve. This would 
eliminate the time lag required by a human operator 
With frequent false 


warnings, an operator must be supplied to avoid needless 


to react to a warning signal. 
shut-down. 


Early Detectors Were Unsatisfactory 


When this altitude facility was first opened in 1950, 
the most suitable commercially-available explosive-mix- 
ture detectors were installed. 

Heated-Filament Detectors. The first units we used 
operated by passing a sample over electrically-heated 
platinum filaments, which were placed in a bridge cit- 
cuit. So, whenever the filament received additional heat 
from catalytic combustion of fuel in the sample, its re- 
sistance would change, and the bridge would be unbal- 
anced to trigger a warning signal. 

We soon found some limitations of this detector. 
Most serious was the time lag caused by more than 100 
feet of sampling line between the exhaust duct and the 
sensing element. Also, we had trouble with contami- 
nation of the sensing elements by slugs of water, and 
with heated-filament failure. 

Radiant Detectors. Need for a second warning sy& 
tem to back up the heated-filament type was met if 
1952 by a “radiant automatic combustible gas detector.’ 
This instrument was based upon the observation that 4 
hydrogen-air flame is faintly blue, but that a strongly 
blue-yellow color appears in it as soon as a small portion 
of hydrocarbon fuel is added. Instruments were made 
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containing a small hydrogen burner to which 
le from the exhaust duct was fed by a 
A thermocouple-actuated relay fired a 
spark plug to reignite the flame in case a slug of water, 
or other transient, put it out. A photocell observed the 
small flame through an optical filter which passed the 
spectral region emitted by hydrocarbon combustion, but 
did not pass radiation from the hydrogen flame. Ap- 

rance of hydrocarbon flame radiation was detected 
by the photocell, to actuate a relay and sound an alarm. 
An operator could check the flame color visually through 
a viewing port. 

This instrument filled our immediate need well, as we 
could build units and put them into service with little 
time lost in development. Reliability was good. How- 
ever, this instrument was considered an unsatisfactory 
permanent solution to our problem: no quantitative 
measurement of fuel concentration could be made; the 
flame color told only “some hydrocarbon” from “no 
hydrocarbon”; time response was poor, as a vacuum 
pump was required to raise the pressure between the 
exhaust duct and the burner. Although the basic burner 
was simple and reliable, the spark ignition system, the 
photocell system, and the need for providing hydrogen, 
all contributed undesirable complexities. 


(Figure 2) ¢ 
a small samp 


yacuum pump. 


The Trenton-Burner Detector 


Experience with these flame-type detectors was dis- 
cussed with engineers from the Naval Air Turbine Test 
Station in Trenton, New Jersey. When building their 
altitude facilities, they experimented with a different 
sort of flame-type combustible mixture detector.’ The 
“Trenton burner” used a hydrogen flame with flow care- 
fully controlled to reach a stable temperature. A small 
amount of additional fuel mixed with air in the sample 
would cause the burner temperature to rise. This tem- 
perature rise due to the fuel in the sample was used 
to trigger an alarm. 

Testing of the “Trenton burner” detector led us to 
substitute electrical heating for the hydrogen flame, 
still triggering the alarm from the temperature rise due 
to burning of fuel in the sample. This was a return 
to the basic general principle of the heated-filament de- 
tector, but component arrangement was quite different. 

The “burning chamber” was reduced to a piece of 
1/16” ID ceramic tubing, heated by a winding of plati- 
hum wire to a temperature required to burn the sample 
(Figure 6A). The tube leading the sample to the 
ceramic burner was of stainless steel, lying close outside 
the heating coil, and acting as a preheater. The whole 
assembly was potted in a block of refractory cement. A 
thermocouple at the outlet of the ceramic tube sensed the 
temperature of the emerging heated sample. Figure 3 
shows the typical temperaure rise for propane in air at 
various percentages of the LEL. The temperature rise 
was more than adequate to permit a thermocouple to 
trigger an alarm upon an approach to an explosive mix- 
ture ratio, 


es 


1. "A Detector for Combustible Hydrocarbons in Ajir'', by Harold 
- Brewster, Proceedings of the Sixth Symposium on’ Combustion 
August, 1956. 
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QUTPUT OF HEATED-FILAMENT INSTRUMENT 
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Figure 4. Performance of heated-filament type de- 
tector versus sample pressure. 


We found these instruments very rugged and reliable. 
The only required moving part was one sensitive relay 
working from the thermocouple voltage. The fine fila- 
ment had been eliminated. By late 1956, these “Electric 
Combustible Gas Detectors” had been installed at several 
points in the altitude exhaust system, making three dif- 
ferent-type instruments available to sample from the 
same duct—the heated platinum filament, the heated 
ceramic tube, and the flame-color instrument. As might 

e expected, the instruments sometimes did not all agree. 

Several times, the heated-filament detectors warned of 
flammable mixtures, when neither the heated-tube nor 
flame-color instruments reacted to the sample. This 
seriously delayed testing, because operating procedure 
called for an immediate shut-down in case of indicated 
dangerous duct mixtures. Analysis of samples taken 
under these conditions showed a composition of trace 
hydrocarbons, 2% carbon monoxide, and 1% hydrogen. 
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Figure 5. Performance of heated-filament com- 
bustible gas detector as improved by flow controler. 
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Calibration Procedures 


The heated-filament detector normally was calibrated 
to read percent LEL by use of a mixture of a hydrocarbon 
such as propane in air. The instrument was found to 
be much more sensitive to hydrogen mixtures. If cali- 
brated with propane, a hydrogen-air mixture of only 
10% LEL would trigger the alarm set at 20% LEL with 
propane. Since we could not predict whether the instru- 
ment must respond to a hydrocarbon alone, or to a 
hydrogen mixture, the existing filament-type instruments 
were judged unsuitable for application under these run- 
ning conditions. Figure 4 shows the difference in re- 
sponse of the instrument to propane-air mixture and 
H2-air mixture, and a drop-off in meter reading with re- 
duced pressure in the filament chamber. This change 
in performance with pressure was minimized by instal- 
ling a flow controller between the detector and the vacu- 
um pump, which increased volume flow inversely pro- 
portional to absolute pressure (Figure 5). 

We found the heated-tube detector reacted oppositely 
when calibrated with hydrogen mixtures (Figure 3). 
























































Figure 6. Heating coils 
for electric-burner type 
detector: A. initial de. 
sign; B. sectional heater 
for development test. 
ing; C. final design with 
varied spacing of 26. 
gage platinum wire. 


Chemical handbooks show that all petroleum hydro. 
carbons likely to be found in the exhaust have about 
the same heat of combustion at the LEL—10 to 12 kilo. 
gram-calories per mole. On the other hand, hydrogen 
produces only 2.7 kilogram-calories per mole at its LEL, 
which readily explains the behavior of the heated-tube 
instrument. It was achieving essentially complete com. 
bustion, so that the heat rise from a given percent LEL 
was proportional to the heating value of the fuel present, 

Conversely, the heated-filament instrument could burn 
hydrogen completely, but not hydrocarbon. When 
calibrated on propane, its sensitivity had to be increased 
to compensate for incomplete burning. Then, when fed 
a mixture containing small amounts of hydrogen, the 
sensitivity was too great for that completely-burned fuel, 
By raising the operating temperature of the filament we 
improved hydrocarbon burning efficiency so the instru- 
ment would read properly in percent LEL for either 
hydrogen or hydrocarbons. The existing design could 
not be used in that condition, as the higher temperature 
gave unsatisfactory filament life. Design of a reliable 
heated-filament instrument which had the same calibra- 
tion for hydrogen, carbon monoxide, and hydrocarbons 
is a good possibility. We chose instead to modify the 


2 Desian f an Apparatu for the Measurement of the Combust- 
ty Hazard of Gases in Aircraft and Other Applications’, by 
J. Durbin. Aeronautical Engineering Review, April, 1957. 
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Figure 7. Performance of final electric burner com- 
bustible gas detector with various gas compositions. | 


Figure 8. Burner assembly of electric burner com- 
bustible gas detector, before potting. A. electrical 
connection to heater-winding; B. combustion tube; 
C. sample outlet; D. thermocouple; E. sample inlet. 
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Fiqure 9. Electric burner combustible 
gas detector, interior view. A. burner 
assembly; B. thermocouple; C. flow- 
meter; D. pressure regulation. 


heated-tube instrument to achieve the 
same result, as it is inherently more rug- 
ged than the filament type. 


The Current Instrument 


Experiments were conducted to find a heated-tube 
configuration in which the efficiency of burning could 
be adjusted readily. A ceramic tube was fitted with a 
sectional heating coil (Figure 6B). Individual adjust- 
ment of the current through each heater section found a 
heating pattern which gave the desired results. Calibra- 
tion with either hydrogen or propane gave essentially 
the same output, in percent LEL. 


The final instrument uses a single heater winding 
with turns spaced to give the necessary heating pattern. 
Figure 6C shows the details of this heater unit and 
Figure 8 shows the burner assembly before potting. The 
calibration of one of these units is shown in Figure 7 
The complete instrument is shown in Figure 9 and 10. 


The sample is taken from the exhaust duct and raised 
above atmospheric pressure by a vacuum pump. 
Vacuum pump discharge passes to the burner assembly 
inlet through a pressure regulator, to maintain constant 
pressure to the burner. A small flowmeter permits set- 
ting the pressure to obtain the flow for which the in- 
strument was calibrated—about 1800 cc per minute. 
The pressure regulator then maintains sample flow con- 
stant for duct pressures from 2 to 32” Hg absolute. 
The small fan prevents severe temperature gradients 
inside the housing. 

The thermocouple measuring burner- 
outlet gas temperature is connected to the 
pyromillivoltmeter (Figure 10). A vari- 
able-inductance a-c bridge detects the 
position of a vane attached to the meter 
movement, modified to operate an alarm 
for either decrease or increase of tempera- 
ture from a pre-set value. Alarm on 
temperature decrease covers the possibil- 
ity of electrical heater failure. The in- 
sttument is set up with air as the sample 


Figure 10. Electric burner combustible 
- detector, exterior view. A. pyromil- 
voltmeter; B. sample inlet; C. power in; 
D. sample outlet; E. thermocouple con- 
nection; F. power to fan; G. constant 
voltage transformer for heater winding. 










so the indicator reads zero perceat LEL—corresponding 
to about 900°F at the thermocouple. This adjustment 
is made by varying the sample flow with the pressure 
regulator. Calibration is checked by feeding in a sample 
containing a known percent of propane or hydrogen. 
The set-point of the high-temperature alarm can be 
adjusted to any desired fraction of the LEL. 

We cannot claim this instrument is a precision gas 
analyzer. But, using a given fuel constituent, its cali- 
bration is repeatable within + 2%. An uncertainty of 
about + 5% LEL occurs whenever the gas sample is 
an unknown mixture of hydrocarbons, hydrogen, and 
carbon monoxide. This is entirely adequate for our 
purpose of detecting the approach to flammability of the 
mixture. This instrument is simple, reliable, and im- 
mune to slugs of water; its response time is only fair; 
it can be mounted close to the duct being sampled, but 
the vacuum pump required between the sampling point 
and the instrument introduces a delay. It appears to 
be the best compromise available at present to meet all 
our rather specialized requirements. 
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> The Versatile Galvanometer 


AMONG THE MOST VERSATILE and widely-used 
data-recording instruments available to present-day 
rest engineers and scientists is the moving-coil galva- 
nometer. They are found at work from thousands of 
feet down in the earth, recording valuable data in oil- 
well drilling, to tens of miles up in the air, recording 
the secrets of space-age flight. 


Mirror Galvanometers 


One of the most common uses of these highly-sensi- 
tive measuring devices is in oscillographs to record elec- 
trical changes on a moving roll of photo-sensitive paper. 
In the oscillograph, a number of galvanometers, each 
with a tiny reflecting mirror, are placed in strong mag- 
netic fields. A light source is placed in front of the 
mirrors. Electrical input signals cause the mirrors to 
turn, and the tiny light beams reflected from the mirrors 
trace a pattern on the photo-sensitive paper as it moves 
by. (Figure 1). The pattern of tracing reflects each 
tiny change in the input signal. An important ad- 
vantage of mirror-type galvanometers for multi-point 
recordings is that their traces can cross each other on the 
same record without any interference. 





Figure |. Cutaway of a modern oscillograph gal- 
vanometer shows its parts. One-piece construction 
and glass window behind lens seal out dirt and 


moisture. Maximum light transmission is pro- 
vided by coating all lens and window surfaces. 


Although mirror galvanometers can easily record such 
operating characteristics as motor-starting current Surges 
switching transients, and current oscillations of high. 
speed electrical welding devices, their widest use is with 
transducers that measure such physical variables 4s 
strain, pressure, temperature, acceleration, velocity, ec 

The transducer output, an electrical signal propor- 
tional to the measured variable, is connected to drive g 
galvanometer, which then records the physical behaviog 
with a minimum of time and equipment. Thus, the 
versatile galvanometer accurately handles complex engi. 
neering test problems involving a variety of fast-chang. 
ing phenomena which must be studied concurrently, 


One of the Oldest Instruments 


D’Arsonval produced the first moving-coil, permanent. 
magnet galvanometer in 1822. For the next one hun- 
dred years, with exploration of the galvanometer prin- 
ciple by scientists and research men, the galvanometer 
slowly evolved from a clumsy and fragile laboratory 
experimental unit, to a rugged and precise industrial 
instrument. But, although the galvanometer was one of 
our oldest instruments, it is also one of our most modern, 
For long-range research and development has resulted 
in steadily improving galvanometer characteristics, 
topped recently by the introduction of “high perform. 
ance” models to meet the extreme demands of high- 
altitude plane and missile testing. 


HOW TO SELECT THE PROPER 
GALVANOMETER 


In selecting a galvanometer, the most important single 
factor is the frequency range. For proper response, 4 
galvanometer must be selected so that the highest 
measured-frequency component is not in excess of 60% 
of the galvanometer’s natural frequency. The galva 
nometer must be able to respond to sufficiently high 
harmonics, if the waveform is not to be distorted. S, 
selection is a matter of choosing the most sensitive galva- 
nometer which satisfies the frequency requirements. 

After satisfaction of the frequency requirements, the 
signal required to drive the unit must be examined. Ifa 
higher-frequency galvanometer has been chosen, amplif- 
cation may be necessary. Sometimes it is possible t 
find a high-performance galvanometer with sufficiently: 
high natural frequency and sensitivity. However, fre 
quency response should never be compromised for sens 
tivity, except when the galvanometer is deliberately used 
as a filter—in which case it is purposely chosen to elim 
nate certain frequency components from the record. 


Frequency Response 


Because galvanometers record comp!ex waveforms 
composed of many frequency components, they mi 
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Figure 2, (left). 
New high-altitude 
galvanometer for 
space-age flight 
testing operates 
up to 120,000 
feet and 250°F. 
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Figure 3, (right). 
This three-bodied 
computing _gal- 
vanometer can 
add, subtract, or 
multiply two elec- 
trical signals. 


maintain constant sensitivity over a broad frequency 
band. Only a flat response will enable a galvanometer 
to follow accurately the various components of complex 
waves. Galvanometers with optimum damping (64% 
of critical) have flat frequency response (+ 2%) of 
best line from zero to 60% of their natural frequency. 
So the natural frequency should be as Aigh as possible, 
consistent with sensitivity considerations. To raise the 
natural frequency, stiffer suspensions and _lighter-coil 
masses must be used, requiring more current to produce 
satisfactory deflection. Thus sensitivity is decreased as 
the natural frequency is increased. 


Calvanometer Damping 

To provide optimum frequency-response characteris- 
tics, and prevent excessive overshoot from step-change 
inputs, damping is used. There are two kinds of damp- 
ing: 

1, Electromagnetic Damping—using the resistance 
of the signal source to control the current flow caused 
by induced voltage in the coil. A correct value of re- 
sistance assures the proper amount of damping torque. 

2. Fluid Damping. Here the coil is immersed in an 
oil-filled tube. 

Electromagnetic damping is used for /ower-frequency 
galvanometers; fluid damping is used for higher-fre- 
quency galvanometers. 


Special Purpose Galvanometers 


_ Integrating and Low-Frequency Galvanometers. The 
mlegrating galvanometer mechanically integrates veloc- 
tysensitive transducer outputs to produce trace dis- 
placements proportional to vibratory amplitude. The 
low-frequency galvanometer is designed with very-low 
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Figure 4. Galvanometer production at Consoli- 
dated Electrodynamics Transducer Division, Pasa- 
Delicate operations include winding coils 
in layers to an exact number of turns with 0.001" 
wire, and coupling the coil to a gold suspension 
ribbon only 1/10th thickness of human hair. 


dena. 


natural frequencies that make them ideal for measuring 
quasi-static or low-frequency data in the presence of 
higher frequencies (noise), which are objectionable and 
must be eliminated. Such galvanometers are used in 
air-frame testing, and especially in strain and accelera- 
tion measurements where high-frequency vibrations 
mask the desirab'e data. Applications of these very- 
sensitive galvanometers include static-pressure measure- 
ments, temperature measurements using thermocouples, 
and monitoring low-frequency variations in 400-cps 
aircraft equipment. 

High Altitude Galvanometers. A series of galva- 
nometers designed for operation at extremely-high tem- 
peratures and altitudes also are available (Figure 2). 


Computing Galvanometers. Another type recently 
introduced is the computing galvanometer, designed to 
low-level power in electronic equipment 
It adds, subtracts, or multiplies two signals 
and records the result. Its largest application is record- 
ing instantaneous watts. Three galvanometer bodies, 
occupying three adjacent magnet-block slots, are used 
in its construction. The center body houses the moving 
coil and mirror, and the two outside bodies house sta- 
tionary field coils. A static reference mirror is fixed 
to one outside body for marking zero. In the power- 
measurement application, the static reference marks zero 


measure 
( Figure 3). 


watts. 


Constant search for new methods and techniques of 
design and fabrication will make tomorrow's galva- 
nometers more sensitive, more accurate, more rugged, 
and even more versatile. It’s a stern challenge, but it is 
being met successfully and future improvements are 
certain. 
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Here’s a useful article explaining the factors affecting pneumatic 
positioner frequency response, simply presented with a minimum 
of mathematics. And, at the end, you are shown an easy way 
to optimize the response of your existing valve positioners. 


Improving the Dynamics 


of Pneumatic Positioners 


by C. L. Mamaic (Member of ISA) 
Manager, Application Engineering Department 
Moore Products Company, Philadelphia, Pa. 


WITH TODAY’S EVER-INCREASING emphasis 
on improved dynamic performance of industrial control 
systems, intensive attention is being focused on final- 
control element actuators and positioners; for tradition- 
ally, the final control element has been the least respon- 
sive part of the control loop. And, just as a chain is no 
stronger than its weakest link, so also the control loop 
is nO more responsive than its most sluggish member. 





Figure |. Spring-loaded diaphragm actuator with 
externally-mounted positioner. 


ENGINEERS NOTEBOOK No, 4 


Therefore, if there is to be any improvement in th 
dynamic performance of control systems, it must begia 
with improvement in the response of final control ek. 
ments. 


Pneumatic Positioning Systems 


To properly evaluate the factors affecting their fre 
quency response, some knowledge of the design and 
operation of actuators and positioners is necessary. To 
begin with, “pneumatic positioning system” as used in 
this paper means a combination of pneumatic actuator 
and positioner. The positioning system, as part of the 
final control element, is used to operate any device which 
can manipulate the variable to be controlled. This de 
vice is usually a control valve, but it could also bes 
speed-changer, electric rheostat, etc. 

Spring-Loaded Operators. (Figure 1) The force 
caused by air pressure acting on the diaphragm 8 
balanced by the force due to compression of the loading 
spring. Since this force of compression varies with 
position, the air-loading pressure atop the diaphragm 
must likewise vary with position. The diaphragm ait 
loading is provided by the positioner. 

Springless Actuators. (Figure 2) The positioner loads 
one side of the piston while an air cushion loading 
pressure loads the other side. To change position, the 
positioner first raises or lowers its output pressure. This 
creates a pressure differential across the piston which 
acts to move it. However, when the piston comes @ 
the required position, the positioner output returns (04 
pressure essentially equal to the cushion loading. The 
cushion loading can be either a fixed pressure from som 


*From a presentation to the Instrumentation and Control Symposiu™ 
Northern California Section ISA, Oakland, California, May 6-7, 
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source such as a regulator, or it can be the output from 
lay. The reversing relay senses the posi- 


a reversing re , ; 
rioner output-pressure acting on one side of the piston 


and provides an inverted air pressure to the opposite 
side of the piston. - 

As its name implies, the positioner controls actuator 
position. It receives a command signal from a process 
variable controller and acts to produce the required 
actuator position. Most positioners employ a force- 
balance principle of operation. That is, the command 
signal is converted into a force which is compared to 
a force representing actuator position. Any unbalance 
of forces results in operation of the pneumatic pilot 
yalve to increase or decrease the air pressure on the 
actuator until the required position 7s attained, at which 
point all forces are in balance. In an all-pneumatic 
positioner, the command signal, a controller output-air 
pressure, is converted to force by having the air pressure 
act on a bellows (Figure 1), or diaphragm (Figure 2). 
In electro-pneumatic positioners, the command signal, 
a d-c voltage resulting in a milliampere current, is im- 
pressed across an electro-magnet, converting the com- 
mand signal into force. In practically all types of posi- 
tioners, actuator position feedback is a force provided 
by a positioner range-spring which is compressed di- 
rectly by the actuator stem, piston, or diaphragm. 


Factors Affecting Positioner Dynamics 

What, then, are the factors which affect the frequency 
response of pneumatic positioning systems?  Princi- 
pally, they are two: 
|. factors related to the actuator design. 
2. factors related to the positioner design. 


1. FACTORS RELATED TO ACTUATOR 
DESIGN 


Factors connected with actuator design which affect 
frequency response are: 

a. tare volume 

b. stroke range 

¢. friction 

d. inertia 


a. Effect of Actuator Tare Volume 

With the piston set in the position shown (Figure 
3), the loading spring exerts a certain force due to its 
compression. On the other hand, the positioner air-loads 
the top of the piston to provide the force required to 
balance that of the loading spring. In this position, 
the loading air has a pressure P;, and occupies a volume 
V;. This position of the piston also happens to repre- 
sent the top of the stroke for this illustration and there- 
fore, the volume V, is referred to as the tare volume of 
the actuator. 

For the positioner to move the piston through the 
distance x, it must supply enough force to compress the 
loading-spring to the new position. To provide this 
increased force, the positioner increases the loading pres- 
sure to a new value, P». Because air is compressible, 
the positioner must transfer a certain mass of air into 
the top of the actuator to raise the pressure of the air 
Xcupying the tare volume from P; to Ps. (At this 





oh 


Figure 2. Springless, piston-type actuator with 
built-in type positioner mounted atop the actuator. 


Figure 3. Schematic diaphragm of a spring-loaded 
piston-type actuator. 
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From this equation, it is obvious that the greater the 
tare volume, the greater the mass of air which Must be 
transferred. 

It happens, however, that the rate of air flow ayai, 
able at the positioner is strictly a function of the error 
or unbalance, between actual position and required posi 
tion. Figure 4 shows a typical relationship between aj 
flow in the positioner and unbalance. 

How then does the change in air-transfer requiremen, 
of the actuator affect frequency response? If it js x. 
sumed that the input is being varied sinusoidally fy. ) 
tween the limits representing a stroke of x, then » 
a given frequency there will be a phase lag betwee 
the input signal and the output (position), and ther 
will be some attenuation of the output, giving a certain 
amplitude ratio. The upper curve in Figure 5 can 
assumed to represent these conditions where the actuatg, 
has a given air transfer-requirement per stroke. 

The total mass of air transferred by the positioner js 
represented by the area between the input and outpy 
curve. This is: 


ONER FLOW (SCFM) 


» 





Figure 4. Flow characteristic of a positioner pilot 
valve with no crossover effect. 


point in the analysis, interest is directed strictly on the AM , ; 
- eee : ‘ -_ t 5) 
effect caused by compressibility of the air occupying the : Q (4) 
tare volume V;. Hence, at this phase, the effect of in- 7 
crease in top volume of the actuator, because of the where: AMy total mans of air transferred, std cu f 
change in displacement, is being ignored.) Q rate of air flow, scfm 
The equation for the mass of air to be transferred However, the rate of flow according to Figure 4 js 
because of compressibility is: related directly to the error, or unbalance. Hence: 
AMc V, AP (1 , . 
; ; ) OQ = Re (3) 
where: AMc mass of air to be transferred because of where: e error, % of full-scale output-input 
compressibility, std cu ft 
7 . ome . . : 
Vi on vee, CC ft therefore AMr [ Kede (4) 
AP change in pressure, P;—P2, atmos- ‘ 
pheres Equation (4) shows that the total mass of ait 


transferred is directly related to the error. It fol 
lows then, that if the air transfer requirement of the 
ES, Se : Pea actuator increases, the error, at any given frequen 
_ INPUT * (Se FLO cy, must increase. An increase in error, on the 
asics other hand, is a result of a combination of greater 
attenuation of the output and a greater phase shift 

The lower curve in Figure 5 shows this. The ait 
transfer requirement of the actuator is larger in the 
lower curve; the frequency and input variation are the 
same as in the upper curve. 

Throughout this paper, frequency responses will be 
compared by comparing breakpoint, or corner fre 
quencies. Breakpoint frequency is that frequency 
@ » OUTPUT = INPUT which the amplitude ratio (output/input) becomes 
amr= [Ke dt 0.707 times the zero-frequency amplitude ratio. 

"0 Inasmuch as the term breakpoint frequency relates 
attenuation of the output with respect to input, it Caf 
be concluded from a simple graphical analysis 

on the curves shown in Figure 5, that the breakpoint 








INPUT 


frequency is inversely related to the air transfer requite 
ment (capacity) of the actuator. The greater the a 
transfer requirement Mr, the lower the breakpomt fre 
quency. : 
Since the tare volume affects the air transfer-requilt 
ment of the actuator, it affects the breakpoint frequent: 
The greater the tare volume, the lower the breakpoit 
frequency. The amount of effect which tare volume if 





Figure 5. Idealized curves showing how the ampli- 
tude ratio and phase lag are affected by actuator 
air transfer-requirement. 
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however, is in relation to what portion of the 
total air transfer-requirement it represents. As will be 
seen later, other factors also influence this total air 
transfer-requirement. 
Figure 6 shows the effect of actuator tare volume on 
frequency response. In the case where the mean piston 
ition was 1” from the top stop of the actuator, the 
breakpoint frequency was 0.78 cps. Where the mean 
se position was 2” from the top stop, the break- 
point frequency was 0.5 cps. Therefore, an approxi- 
mate doubling of the tare volume resulted in a decrease 
in breakpoint of 36%, which indicates that a fairly- 
large percent of the change in breakpoint resulted from 
the change in tare volume in this case. 


b. Effect of Actuator Stroke Range 


First of all, stroke range here is referred to as stroke 
versus input calibration of the positioner. Examples: 
1” stroke for 3 to 15 psi positioner input on a pneu- 
matic positioner; or, for an electro-pneumatic: 1” stroke 
for 1 to 5 ma input current. 

It is obvious (Figure 3) that, when the piston is 
stroked the distance x, the volume atop the actuator 
increases. This change in actuator top volume resulting 
from displacement is referred to as, AVp. Also, it was 
mentioned that the actuator pressure had to increase 
from P; to Pe to effect the stroke. The mass of air 
then, which must be transferred by the positioner into 
the actuator because of this displacement, is: 

AMp = P2AVp (5) 

The point to be made here is that the displacement 
volume for a given change in input varies directly with 
the stroke range. Further, then, since from equation 
(5) the air transfer-requirement AMp varies with dis- 
placement volume AVp, AMy varies likewise with the 
stroke range under a given input change. 

As has already been proved, the breakpoint frequency 
is inversely related to the air-requirement. Since change 
in stroke range affects the air transfer-requirement for 
a given input variation, stroke range likewise affects the 
breakpoint frequency. Note (Figure 7) that the break- 
point frequency decreased by about 40% as the stroke 
range was doubled. 


c. Effect of Actuator Friction 


Actuator friction includes friction on the actuator 
stem and friction on the piston, or diaphragm. Friction 
takes the form of a force opposing change in piston 
Position. To overcome this force, the positioner must 
increase the pressure of the air which loads the piston 
(Figure 3), since: 

P=PxA 

F = force produced by the piston 
P = pressure of air acting on the piston 
A = effective area of the piston 

Note that this force due to friction is in addition to the 
change in force required to change the compression on 
the actuator loading spring. 

Equation (1) shows that, if the pressure atop the 
actuator changes, a certain mass of air must be trans- 
ferred by the positioner into the actuator to account 
for the compressibility of air. Since the amount of 


(6) 
where: 
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Figure 6. Effect of actuator tare volume on fre- 
quency response. 
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springless piston 8" x 4" 
| Positioners: built-in Electro-Pneumatic 
% Mean piston pos.%cion: 1/4" from top stop 
| Supply pressure: 25 pei 

a Mean actuator pressure: 9 pei 

| Input current amplitude: +*.1 ma 

(22.5% F.S.) 
| Actuator friction: 3% F.S. 
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Figure 7. Effect of actuator stroke range on fre- 
quency response. 


pressure change required is related to the friction, it 
follows that the friction affects the air transfer-require- 
ment of the actuator. This in turn affects the breakpoint 
frequency. 

Figure 8 shows the effect of a change in friction upon 
the frequency response of a positioning system consist- 
ing of an electro-pneumatic positioner mounted on an 
8” x 4” piston actuator. As the actuator friction went 
from 3.3% to 13%, the breakpoint frequency dropped 
from 1.9 to 0.8 cps, indicating a close relationship be- 
tween friction and breakpoint. (The term %% actuator 
friction refers to the “ change in actuator pressure, 
based on a 3 to 15 psi range, required to initiate free 
movement of the piston. For example, actuator friction 
of 1% means that a pressure change of 0.12 psi is 
required to obtain free movement of the piston.) 


d. Effect of Actuator Inertia 


Inertia affects the amount of force which the actuator 
must provide in order to accelerate the piston ( Figure 
4). Under a sinusoidal input variation, this force is a 
maximum at each end of the stroke, where the direction 
of motion is reversed. 

The force required to overcome inertia is in addition 
to the other forces mentioned previously, such as force 
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Figure 8. Effect of actuator friction on frequency 
response. 


of friction, and force of loading spring. The maximum 
force of inertia, where the piston motion is being re- 
versed, is: 


in 8 (2 ATS) (7 
& 
where: W weight of moving parts, lbs 
g = gravitational constant, 384 in./sec” 
A = stroke amplitude, inches 
f = frequency, cycles per second 


Note from this equation that the force of inertia is 
affected by the weight of the moving parts, the stroke 
amplitude and the frequency of operation. As shown 
previously, any factor which affects the total force re- 
quired on the piston also affects the air transfer-require- 
ment in the positioner. This in turn affects the break- 
point frequency of the system. Since inertia affects the 
total actuator force required, it them also affects the 
breakpoint. 

However, the fact is that the effect due to inertia has 
proved negligible where the weight of moving parts 
was under 100 Ibs, and where the stroke amplitude and 
breakpoint frequency were typical for pneumatic posi- 
tioning systems. 
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Figure 9. Effect of positioner flow sensitivity on 
frequency response. 





2. FACTORS RELATED TO POSITIONER 
DESIGN 


Factors related to positioner design which affect fos 
quency response of positioning systems are: 

a. flow sensitivity 

b. tare volume 


a. Effect of Positioner Flow Sensitivity 

Flow sensitivity is a characteristic of the Positioner 
and its pilot valve which denotes the amount of floy 
the positioner provides per percent unbalance between 
the required and the actual position. Figure 5 shows 
the relationship between positioner pilot flow and yp. 
balance. The greater the flow sensitivity, the sharper 
the slope of the curve. 
According to equation (4): 


AMr = { Ked 


where: K = flow sensitivity, flow scfm/% 
unbalance 

The air transfer requirement AMy, is fixed by the 
design characteristics of the actuator as shown previous. 
ly. However, if the flow sensitivity K, equation (4), 
increases the error, e must decrease. 

If the error e decreases, it was shown (Figure 5) that 
the output attenuation is less, giving a higher break. 
point frequency, and that the phase lag is smaller. 

Flow sensitivity proves to be the all-important pos. 
tioner characteristic which affects dynamics. Figure 9 
shows how the breakpoint frequency is directly related 
to the flow sensitivity of five different positioners, each 
with a different flow sensitivity. 

Such factors as hysteresis and response level of the 
positioner also affect the flow sensitivity characteristic 
and, as such, impose an effect on frequency response. 


b. Effect of Positioner Tare Volume 

This factor needs no elaboration, because the tare 
volume of a positioner only adds to the tare volume of 
the actuator, and imposes the same effect. The amount 
of tare volume generally is small. 


Other Factors Affecting Positioner Dynamics 

The most important other factor relating to dynamics 
of final control elements is the effect of unbalance forces 
across valve plugs, butterflys, or whatever other device 
is being positioned. This subject is so broad that it 
is beyond the scope of this paper. Articles on the sub- 
ject are available. 


HOW TO OPTIMIZE RESPONSE OF YOUR 
POSITIONERS 


What can be done, then, to optimize the response of 
existing positioning systems? For one thing, it would 
certainly be impractical to try to change such actuator 
design characteristics as tare volume and stroke range. 
Also, it is presumed you are now holding stem friction 
to a minimum. 

Can you do anything about the positioner? If there 
were a way to change flow sensitivity to suit each appli 
cation, this would prove an ideal solution. To do this 
in the positioner itself would require that an infinite 
number of sizes of pilot valves be available, so that 
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large port areas would be available on large actuators, 
and small port areas on small actuators, etc. This, ob- 
viously, is also impractical. 

However, there is a relatively simple solution which 
accomplishes essentially the same result; namely, provid- 
ing an adjustable flow sensitivity to suit each applica- 
ion. It involves coupling a high-volume booster to the 
positioner in a special way which allows the flow sen- 
sitivity to be adjusted. . | 

Figure 10 shows schematically a cross section of a 
special volume booster made specifically for this appli- 
cation, and how such a booster would be connected 
in a positioning system. Note that this is basically a 
1:1 high-volume booster with a special needle-valve 
bypass connecting the input (marked “positioner out- 
put” on the diagram) and booster output chambers. 


Needle-Valve Closed: Unstable. If the bypass needle 
valve were closed, the booster would attempt to trans- 
mit to the actuator the pressure called for by the posi- 
tioner which loads its input connection. But with the 
needle valve closed, the system is almost invariably 
unstable, because the positioner, with its gain of 50 to 
100, can change the loading on the booster much faster 
than the booster can make a simultaneous pressure 
change in the large volume atop the actuator diaphragm. 

So, when the actuator finally gets to the required 
position, the positioner is at a different pressure (higher 
or lower depending upon direction) from that of the 
booster. This unbalance between input and output re- 
quires the booster to continue to act, thereby causing 
an overshoot. The same action occurs in the opposite 
direction as the positioner tries to correct after the 
initial overshoot, and the result is sustained cycling. 
Note that the positioner must supply very little capacity 
in this case since it loads only the input connection of 


the booster. 


Needle Valve Open: Stable. On the other hand, if the 
bypass needle valve is open, a flow exists in the bypass 
circuit whenever there is any difference between the 
input and output. To show how this flow helps bring 
about stability, a specific example will be discussed. 


How It Works. If it is presumed the control instru- 
ment air signal to the positioner increases, asking that 
the actuator stem be moved downward proportionately, 
the positioner immediately increases its output loading 
on the booster. However, since the booster must fill a 
very large volume (the actuator top), the booster output 
cannot be at exactly the same pressure as the positioner 
output. Hence, there is a flow in the bypass circuit 
Which results from the pressure drop across the needle 
valve. A flow through the bypass circuit imposes a 
small pressure drop between the output of the positioner 
and the input of the booster. The significance of this 
drop is that the booster is not asked to supply quite 
as high a pressure as the positioner would otherwise 
«all for if the positioner output were dead-ended. Then, 
& the actuator stem approaches the required position, 
the positioner slows down its rate of output pressure- 
change and finally might reverse its direction. How- 
ever, because the booster output pressure was not as 
high as the positioner output, the output of the pcsi- 
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Figure ||. Effect of special volume booster on 


frequency response. 


tioner can be reversed without causing overshoot. The 
action is similar if the positioner is called on to change 
position in the opposite direction. The corrective action 
of the system becomes asymptotic. 

The amount of improvement in frequency response 
obtainable with the special booster is in direct ratio to 
the use made of its large flow capacity. With the bypass 
needle valve closed, the booster provides a maximum 
improvement; with the needle valve in the wide-open 
position, the booster is almost entirely bypassed and the 
booster, therefore, contributes little to improvement 
response. 

Generally speaking, the greater the actuator capacity, 
the greater flow sensitivity it can tolerate without in- 
stability. The larger the actuator, the greater the re- 
sponse improvement obtainable by use of the booster. 

Figure 11 shows the improvement in frequency re- 
sponse obtained in one test. Without the booster, the 
break-point frequency was about 0.77 cps; with special 
booster, the breakpoint increased to about 5.5 cps. This 
was on a large (8” x 4”) actuator with 13% actuator 
friction, where the improvement would be expected to 
be significant. 
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1 
25,000 mph — af temperatures up | 
to 40,000°F, can be simulated jn : 
the new ‘hot-shot' wind tunnel at 
the Air Force Arnold Engineering a 
Center, for probing future space ( 


flight. Photo shows a few of the 
102 Leeds & Northrup indicators 


with which operators check key var. 


——— 


iables —— pressure, Temperature 
flow, strain — while tests proceed, 
Each indicator has a Coleman ana. | 
log-to-digitel converter which pre- 


pares data for direct feed into Rem. 
ington Rand ERA computers. 





Automation is for the Birds! At an Eastport, 
Long Island poultry farm, these ducklings are 
being immersed in a ‘'plumping tank’ to give 
their flesh a richer color. Tank temperature 
is held at 172 to 175° F by the Powers self- 
actuated indicating temperature controller 
(left). Powers controllers also regulate waxing 
tanks in which pin feathers are fixed in wax for 
later stripping. Thus, thanks to automation, the 
East River Duck Farm can process up to 550 
ducks per hour. 





New Caps for Cores. A tough glass polyester 
cap over stainless steel magnet core simplifies 
this worker's job in winding and assembly. The 
new protected core, developed by Magnetics 
Incorporated of Butler, Pa., is used in many 
space-age instruments — harmonic generators 
core-diode memory systems, shift registers. 
Ability of these tiny cores to switch from post 
tive to negative magnetic saturation in a Tew 
microseconds, makes them highly suitable for 
pulse generation in electronic computers. 
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Checking Thunderchief's Aim. Accuracy of the 
complete automatic computing gunsight for 
USAF F-105 fighter-bomber plane, the Republic 
Thunderchief, is being checked as final phase of 
manufacture at G.E.'s Lignt Military Electronic 
Equipment Department, Johnson City, N. v4 
Closed circuit TV is used in aligning gunsight 
part of equipment which makes the Thunderchief 
"the most powerful one-man airplane of its type 
in the world,’ according to Gen. O. P. Weyland 


Commander, Tactical Air Command. 





Paris Bound — is Dr. Arnold Bloom, |958 select- 
ion for Varian Associates annual employee ad- 


vanced training program. For several months, 
Bloom will study optical pumping under its in- 
ventor Dr. Kastler, at Ecole Normale Superieure, 
Paris: visit Oxford, Geneva, Heidelberg, and 
Varian's exhibit at the Brussels World Fair. Here 
he is examining an experimental optical pump. 
Device holds great future promise for measuring 
magnetic fields and establishing frequency 
standards. 






















"G" Whiz TV. Whizzing around at 150 rpm, 
the turntable (left) mounts an indicating aircraft 
gage being accuracy tested under influence of 
-ontrolled gravity up to 5 G's, at the Grand 
R spids, Michigan, plant f Le Problem: 
how to observe gage reading as it whirls around 
ngenious solution: Gage 


ir, Inc. 


3t blurring speeds. 

TV camera mounted on turntable and sighted 
at gage reproduces its dial, magnified 2!/ 
times, on TV screen (right). Electrical leads are 
brought out through commutators. 


































MAINTENANCE LOG No. 43 


by William S. Hitt (Member of ISA) 
Socony Mobil Oil Company 
East Chicago Refinery, Indiana 


I WOULD LIKE TO DISCUSS here what I call the 
“nut and bolt side” of instrumentation. For certainly, 
the practical consideration of how men, materials, and 
planning are brought together, will determine how ef- 
fective a service to the plant is given by your instrument 
department. 

While I will in this article carefully describe our 
shop equipment, I'll rely for many practical details on 
the accompanying photographs and their lengthy cap- 
tions. 

In our instrumentation group are nine instrument 
mechanics, one instrument helper, one pipe fitter and 
one pipe-fitter helper. Assigned to us is the servicing 
of between 1500 and 1700 instrument items. We re- 





* In spite of all the fancy gadgets being proposed for instrument maintenance, there’s 
still a lot of room for originality and ingenuity in the design of conventient, 
time-saving equipment, available where and as needed in a well-laid-out shop, 


The Nuts and Bolts 


of Instrument Maintenance 


port to the Chief Maintenance Supervisor of the re. 
finery, and are responsible for instrument installation, 
maintenance, additions, and changes. We calculate ori- 
fice data and maintain these records, making changes as 
required. We also provide an advisory service to the 
engineering and operating groups in the choice and 
arrangement of instruments. 

Our shop is a 50’ x 48’ section of a new, general-shop 
building, which is 260’ x 100’. The shop is arranged 
into what we call individual and common activity areas 
(Figure 1). There are four common areas: pressure 
gage testing and repair; a 4’ x 8’ control valve and 
heavy work bench; an electronic test bench; and parts 
cleaning, laboratory sinks, and power-shop tools, drill 
press, grinder and buffing wheels. 


Common Shop Areas 


Area 1: Pressure Gage Bench. (Figure 2) This area 
has a vacuum pump, an air-hydraulic pump with an 








FIGURE |. GENERAL VIEW OF INSTRUMENT 
SHOP IN SOCONY MOBIL'S EAST CHICAGO 
REFINERY. In an easily-reached central spot & 
this "rough and dirty bench” used largely for vale 
work. Close by for convenience are post 
(left) and heavy-duty grinder (Just out of photo 
right). Mechanic Roscoe Moorman ist 
Parker swivel vise speeds up disassembly of Bristol 
Metagraphic pressure transmitter. In rear (left t 
right) are electronic work bench, electronic 
bench, and long pipe and tube storage f@ 
of the way above personnel lockers. 
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FIGURE 2. PRESSURE GAGE TEST BENCH. 
Note that Mansfield Greene dead-weight tester is 
manifolded for checking of reference gages. Dirt 
drop-out chamber extending below bench top 
provides easy cleaning of gage checking fixture 
(center). On shelf below are Sprague air-hydraulic 
pump (left) and Greer |-quart hydraulic accumu- 
lator which serves as a variable-pressure source. 








accumulator pressure source for dead-weight checkers, 
| est gages, and two Mansfield Greene portable pressure 
pumps, gage testing fixture, mercury manometers, etc. 


(Figure 3). 


Area 2: Heavy Valve Bench. (Figure 4) This is 4’ x 
8 x 30” high, with %%” steel plate top, three heavy 
vises, a Parker No. 474 vise with swivel jaws useful in 
handling displacement-level controllers, an independent 
ait supply, 25 psi supply for valve positioners, and a 
variable air supp'y. Flanges with welded gussets are 





bolted down for handling some sizes of control valves. 

Area 3: Electronic Test Bench. (Figure 5) We call 
this our “shadow box” from the arrangement which 
allows the convenient use and storage of such items as 
tube checkers, vacuum tube voltmeters, oscilloscope, 
audio oscillator, etc. The central item in Figure 5 is a 
comparison jig for checking Minneapolis-Honeywell 
amplifiers and motors (described in Minneapolis-Honey- 





FIGURE 3. PORTABLE GAGE TEST PUMP. On 
the gage being checked, instrument mechanic Ted 
Zolmerezyk is using a special scale with cut-out 
center, which gives easy access to zero and span 
adjustments without removing scale and pointer. 
Several such scales in different ranges are available. 
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well Bulletin No. 196). Other items are a capacitor 
checker, regulated power-supply, resistance and capacity 
decade boxes. Several of these electronic instruments 
were bought in kit form and were assembled by our own 
mechanics as part of their training in electronics. 

Steel parts cabinets extend along two sides of our shop. 
Our spare parts procedure is in the process of being 
changed from the ordering out of all our supplies, to 
one of setting up all parts requirements in a storeroom, 
and the maintaining of only an operating supply of the 
parts in the shop. 


Individual Shop Areas 


In our shop we find it best to assign to each individual 
mechanic his own bench (Figure 6). These are Halo- 
well 3’ x 6’ benches, 30” high with Masonite tops. Each 
bench is equipped with several air supplies, permanent 
air-capacity tanks, stripped electrical outlets, and in- 
dividual 2”, 2 Ib, clamp-type vises. Each bench has 
beneath it 12 cubic feet of storage space for tools, etc. 


FIGURE 4. 
Mechanics Roscoe Moorman (left) and Harold Al- 
bright use the central common area" heavy bench 
for work on a Mason-Neilan control valve. 


"ROUGH AND DIRTY BENCH." 




















































In addition to the usual hand tools, each of our in- 
strument mechanics is furnished with a 20,000-ohms- 
per volt volt-ohm meter, and pencil-type soldering irons, 
individual 20” x 28” mechanic’s tote trays, and 20” x 
28” heavy-gage stacking trays for parts storage used in 
the disassembly of instruments. 


Special Holding and Handling Fixtures 


Most of our methods revolve around jigs and handling 
means. There is a one-ton electric lift crane in our 
shop, and, with a 12’ roll-up door, this means easy 
handling of heavy control valves. Several two and four- 
wheel carts are very handy (See Figure 7). 

Most used among our jigs is a “homemade”, 14”- 
square, ¥g” plate meter base, which is arranged for 
mounting a variety of items, such as flowmeters and 
transmitters, for work positioning. 

Another handy equipment is an auto mechanic's tool 
cart 20” x 28” x 37” high, with casters, useful in 





FIGURE 6. 
strument mechanic Ernest Opocensky checking a 
Manning, Maxwell and Moore Microsen transmitter 
potentiometer with a Precision 20,000 ohms/volt 
volt-ohm meter, one of which is issued to each 
mechanic. 


INDIVIDUAL BENCH. Shown is in- 





!) —i 
FIGURE 5. IT TAKES ALL THIS TO SERVICE 
ELECTRONICS TODAY! Electronic test bench 
“shadow box" shelving holds left to right: (to 
row) Heath Regulated Power Supply, ‘scope cal 
brator, "home-made" microvolt source for check. 
ing electronic amplifiers, Simpson pulse-type con. 
denser checker, and Health VTVM; (second row} 
tube manuals, General Radio resistance decade 
Heath signal tracer, a/c VTVM, G. R. Microvolter. 
converter test rig (home-made), and Sylvania tube 
checker; (center row) RCA Senior Voltohmist, con. 
denser decades, battery tester and Jackson audio 
oscillator; (bottom row) G. E. capacitance bridge, 
comparison jig (home-made), 3" Heath ‘scope and 
electronic switch. 








moving work from cleaning, to bench, to calibration, and 
to completed-work section (Figure 8). 

A screw-operated 6” in diameter metal bellows unit 
makes an excellent pressure-test source (Figure 9). i 
is particularly valuable for checking differential-pressure 
transmitters having small displacements and ranges up to 
200” of water, because it will not supply any leak. 
Other jigs are used for positioning, checking, and ad- 
justing various air pilots, etc. (Figure 10). Note that 
all test hook-ups in this shop are now made using 44" 
flexible plastic tubing and fittings. 

We find that a cylinder of nitrogen makes the most 
convenient source of pressure for dry testing of flow 
meters to 500-1000 psi, before leaving our shop. 

Sound-powered telephones are safe and handy in “talk- 
ing out” electric circuits. Thermocouple lead wires make 
convenient talking circuits. Garden-type spray cans in 
2 to 5 gallon sizes, make excellent portable sealing rigs, 
and have built-in pressure pumps. 





FIGURE 7. HEAVY-DUTY FOUR-WHEEL CART 
—is very useful for carrying control valves to @ 
from plant site. 
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FIGURE 8. SPECIAL 
FLOWMETER CART 
OUR NO. | 
WORKHORSE. Auto- 
mechanic's tool cart 
was rebuilt to easily 
handle the heaviest 
™ instruments. Here, a 
~ Foxboro mercury 
manometer flow trans- 
mitter is mounted on 
the 2" pipe coupling 
| and nipple welded to 
cart base. Lower shelf 
provides room for 








» 
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manifolds, seal pots, 
tools, etc. 








as such, we require precision standards. Among those 

available are a Leeds & Northrup type K potentiometer, 

various portable potentiometers, standard and certified 
| thermocouples, a temperature-checking furnace, com- 
mercial water columns, and dead-weight gage testers. 


| Basically, we are in the “measurement business” and, 
; 
; 


Paper Work 


An important part of our job is knowledge based on 
accurate information of the requirements for each piece 
of instrument equipment. We maintain a rather com- 
plete library of manufacturer's instruction books, various 
training texts, and literature. Among these are the 
Delmar Publishing Company texts, Rider books No. 116, 
Air Force Radar Manual No. 52-8, and Navships Bulle- 
tins. These last texts are reasonably priced, which makes 
it possible to furnish copies to each instrument mechanic. 








FIGURE 10. SPECIAL AIR- 
PILOT TESTER. While being 
checked, relays are terminated 
in 4!/, cubic inch capacity, built 
into workbench, and available as 
a tube fitting. Note use of 
flexible polyvinyl plastic tubing 
and finger-set compression fit- 
tings which speed low-pressure 
test hook-ups. 
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FIGURE 9. HOME-MADE 
PRESSURE CHECKER. Ex- 
tremely useful in checking 
small-displacement flow trans- 
mitters is this screw-operated 
Merriam pressure bellows. 
Since it requires no air sup- 
ply, it's ideal for portable 
test work and, most import- 
ant, it will not supply any 
leakage, which helps to get 
accurate calibration. Stand- 
ards used are U.S. Gauge 0 
to 10 square root (3 to 15 
psi) for checking transmitter 
outputs, and a 0.250 inch 
H,O gage for checking in- 
puts, which is regularly cal- 
ibrated to a water column. 
In photo, Foxboro D/P cell is 
being checked. 








This literature is supplemented from time to time 
with what we call information or “hand-out sheets.” 
These are letter-size, and cover new and different con- 
trol loops, tables of alarm settings, etc. We have issued 
130 of these to date. Our instrument mechanics are en- 
couraged to keep individual notebooks, and most of 
them maintain surprisingly-complete books. 

We are now making a start in the use of “check lists” 
as guides for instrument overhaul. 

We use a simple system of tags to keep track of in- 
struments during repair. Written work orders are given 
to our men to assist them in obtaining proper clearance 
with operating personnel, and to convey a clear under- 
standing of the work to be done. With this system, our 
records are kept to a minimum. 











Figure |. The two 110,000 cfm turboblowers are tied into a common header with a base-loaded 
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50,000 cfm turboblower, to blow three of the five blast furnaces located at the Jones & Laughlin 


Aliquippa Plant. 


Controls Help 


The master control system is mounted in panel boards shown at the right. 


Shatter Production Records 


HERE'S AN OUTSTANDING case where the addi- 
tion of better instrumentation was largely responsible 
for increased production, yet without adding to the 
major plant equipment. Up-to-the-minute systems en- 
gineering revealed how improved controls of air-flow 
distribution from one common header to three blast 
furnaces could increase output without major changes 
to the existing air-blowing equipment. 


New Split-Wind System 


The new split-wind blowing system was installed re- 
cently by the Dravo Corporation, Pittsburgh, on blast 
furnaces at Jones & Laughlin’s Aliquippa, Pennsylvania 
Works. Within six weeks of start up, the new blowing 
system had set new highs in production tonnage from 
the three furnaces. 

Monthly output from five Aliquippa blast furnaces 
three on the newly-installed split-wind blowing system, 
and the other two on conventional vertical-engine blow- 
ing—totaled 191,422 net tons. This tonnage breaks a 
record established in March, 1953, when 187,674 net 
tons were produced. 

The new production record was credited chiefly to 
a hearth enlargement of the No. 2 furnace from 2114 
feet to 2812 feet, aided by employment of split-wind 





blowing on furnaces No. 1, 2, and 3. The new installa- 
tion increased air flow to the three furnaces, all now 
having the same hearth capacity, without major changes 
in the already existing air-blowing equipment. 

The system connects two 110,000 cfm turboblowers 
and one 50,000 cfm turboblower (See Figure 1) in 
parallel into a common header, boosting the air avail- 
able to each of the three furnaces up to 90,000 cfm. 
With the smaller blower base-loaded, speed of the two 
larger blowers is controlled by the split-wind instru- 
mentation to meet the demands of the blast furnaces. 

Prior to this new installation, No. 1 and No. 3 fut- 
naces were individually blown by the rwo 110,000 cfm 
turbob!owers, and No. 2 was b!own by the smaller turbo- 
blower plus two vertical engines. Operating in this 
manner, the full capacity of the two larger machines 
could not be used to advantage. 


The Master Control 


The split-wind system is operated from a mastet 
regulator in the blow room, and by remote control from 
a panel board at each of the three furnaces. Built by 
che Askania Regulator Company, Chicago, the new Coa 
trols will maintain any desired preset header pressute 
between 5 and 30 psig. 
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Figure 2. This master control system in the blow 
room will maintain any desired preset header pres- 
sure for blowing one, two, or three blast furnaces. 
This control-center board, built by Askania Regu- 
lator, alerts operators by audio-visual signals of 
any changes in operating conditions at the three 
blast furnaces. 


The master control board (See Figure 2) in the 
blowing room is equipped with an audio-visual signal 
system which gives instant notice to the turboblower 
operator of any change in operating conditions at the 
blast furnaces. For example, a red light signals that 
a blast furnace control valve is wide open, and that 
header pressure should be raised; a green light indicates 
that a valve is too far closed and that header pressure 
should be lowered to save steam used by the turbines; 
a white light indicates that a furnace is on check or tap. 


When any of the lights go on, a horn sounds to alert 
the blower operator, and it will continue to sound until 
a silencing button is pushed. The signal lights will 
remain on, however, until conditions at the signalling 
furnace have been brought back to normal. Direct com- 
munication between the engine blowing room and each 
of the three furnaces also is maintained by a direct 
two-way telephone system. 


Each of the two larger blowers is protected from 
surging by a minimum-volume regulator on the master 
panel. This regulator bleeds sufficient wind to atmos- 
Phere to maintain stable conditions. While all controls 
are fully automatic, they can be manually operated if 


desired. 
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Figure 3. 
the volume of air on his furnace by turning a hand 
wheel on his panel board. One of these furnace 
control panels is provided for each of the three 


Here’ a furnace operator is adjusting 


blast furnaces. These three instrument and control 
panels are linked with the master regulator system 
in the blow room (Figure 2). Each furnace control 
is enclosed in a small brick room on the furnace 
operating floor. Because of prevailing dirt and 
dust in the area, all air admitted to these control 
rooms is electrostatically cleaned. 


Control 100% Hydraulic 

The entire instrumentation system for the new split- 
wind equipment is operated by hydraulics. Oil pres- 
sure in each local area is supplied by a dual oil-pump 
set. Should a motor-driven pump go out of service 
for any reason, a steam-turbine pump automatically will 
go into operation. An emergency hand-operated pump 
on each furnace platform permits the opening or closing 
of control valves in event of complete failure of both 
pumps. An open, 8-inch bypass line is installed around 
each of these furnace control valves to assure a minimum 
air flow under any set of circumstances. 


Furnace Control Panels 


The volume of air to be blown on a furnace is con- 
trolled locally at the furnace floor by the furnace blower, 
and is set by a hand wheel on the furnace panel ( Figure 
3). This panel is housed in a small brick building 
erected on the furnace operating floor. Due to the 
ever-prevailing dirt and dust in this area, the instru- 
ment control house is windowless, and all air admitted 


to it is electrostatically cleaned. 
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FIER Invigorates Instrumentation 


In the May ISA JOURNAL, FIER plans on four 
broad fronts were revealed: 1. its plan to enlist the in- 
terest of high-level people in the field; 2. its plan to 
define the technology through the concept of a Research 
Professorship; 3. its plan to increase the yield of pro- 
fessionals through support of students and university 
programs; 4. its plan to constructively deal with the 
problems of technician education. 

While action is proceeding on all four fronts, this edi- 
tion of Foundation Feedback will concentrate on one 
sector: FIER’s sowing of funds in post-graduate educa- 
tion. 


At Least Two Matching Fellowships in ‘58 


In 1957, a modest start was made in a fellowship 
program when FIER awarded, in honor of ISA, a full 
graduate fellowship to Case Institute (see pg. 396, ISAJ 
9/57). The award had two purposes: 1. to help launch 
a gifted student into the field; 2. to recognize an out- 
standing university program. These aims have been 
more than achieved. John Elek, the awardee, did an 
outstanding job on his master’s program and is now 
going on for his doctorate in this field. And Case con- 
tinues to excell as a leader in this academic specialty. 

In the Spring of "58, FIER launched a pilot project to 
expand its fellowship program. The foundation's own 
funds were modest; it could not reasonably, on its own, 
support more than one or two students in the coming 
year. Hence it requested a list of possible support 
candidates from Case, Purdue, and MIT to test out the 
idea of wider industrial support. This list of qualified 
students was exposed to 50 firms with a known interest 
in the field. As of June 1, 1958, two Fellowships had 
materialized, and at least two more were under consid- 
eration. 

The first 58 fellowship was awarded to Purdue Uni- 
versity in recognition of the fast-developing program in 
its M.E. Department under Professor Rufus Oldenburger. 
This award involved three donors: Panellit Inc. and the 
Hays Corp. advanced $1,250, and FIER furnished 
$1,250, to provide a full-support fellowship of $2,500. 
FIER subsequently learned that Purdue has selected 
Robert Charles Boyer of Rockford, Illinois, for the 
award. Boyer, son of a Barber-Colman Company em- 
ployee, will do research for his master’s degree in signal 
stabilization. 

The second '58 fellowship has been directed to the 
Mechanical Engineering Department of Massachusetts 
Institute of Technology, where Professor J. Lowen 
Shearer is spearheading an admirable graduate program 
in instrumentation and automatic control. The $2,000 
award—$1000 by Daystrom Corporation, plus $1,000 
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from FIER—will go to a, as yet unnamed, student s. 
lected by MIT. 

Aside from these prompt actions by Panellit, Hays 
and Daystrom, several other firms in FIER’s list of 9 
still are actively considering donations. While FIER’s 
matching resources at this point are limited, the foup. 
dation hopes to crystallize action by these firms through 
possible joint contributions. 


Fellowship Committee Is Called For 


The rather spontaneous results of its pilot “plea” to 
industry has firmly convinced FIER that a broader and 
more orderly program of student support must be 
worked out for 1959. That companies, ISA Sections, 
and even individuals, are preopared to route funds 
through FIER for this purpose has been clearly demon- 
strated. But the inadequacy of limited University selec. 
tion and the lack of plan in approaching possible donors 
is also clear. Certainly there are at least a score of uni- 
versities with established or budding graduate programs 
in instrumentation that would be eager for this support. 
And certainly there are many donors who have refrained 
from this kind of worthy giving because of modest 
funds, but who would gladly place such modest te- 
sources in a common pool through FIER. 

With these problems in mind, the Foundation has 
formed a Fellowships Committee under Dr. Robert J. 
Jeffries, Vice President of FIER and President of ISA. 
Jeff, an ex-Professor at Michigan State and University 
of Virginia, will work with Dr. Elmer Hutchisson (Di- 
rector of the American Institute of Physics) and Dr. 
Augustus B. Kinzel (V.P.- Research, Union Carbide 
Corp.) in formulating the Foundation’s fellowship 
policy and program. It is difficult to conceive of a more 
qualified group for this job. 


Project Grants also Spur Progress 


Aside from individual student support, FIER has 
found that modest awards to individual university proj- 
ects in education and research will do much to strengthen 
and build academic programs in its field. In 1957, the 
first award of this type was made: a $1,200 grant in 
honor of the North Texas Section of ISA, to the aero- 
nautical instrumentation program at Stanford Univer- 
sity. This award was made after careful review of pro- 
posals solicited from fifteen universities. 

In May, 1958 the foundation announced its second 
university project grant: a $740. award to Michigan 
State University to support the printing and widespread 
distribution of information developed during its 1958 
summer symposium on frequency response. 
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’ ISA Recommended Practices 
— New and in Development 


Rotameter RP’s Just Out 


Two urgently-needed, and eagerly- 
awaited new ISA Recommended Prac- 
tices have just been distributed, free 
of charge, to all members of ISA as 
an important part of the society’s con- 
tinuing service to the instrument in- 
dustry. ; 

The rotameter RP’s are intended to 
establish uniformity of connection 
dimensions, permitting interchange- 
ability between makes of meters; 
and to provide a common terminology 
and a common understanding of the 
component parts and accuracies of ro- 
tameters, together with uniform 
standards for safe working pressures. 

This RP development began with a 
survey of instrument users in Septem- 
ber 1954, sent out to about 250 peo- 
ple. Then, in August 1955, it was 
reviewed, and a committee decided to 
contact SAMA. In September 1956, at 
the recommendation of the ISA, a sub- 
committee was formed, including rep- 
resentatives of the three major rotam- 
eter manufacturers. This committee 
felt the desirability of separate prac- 
tices for each style of meter—glass- 
tube and metal-tube. 


Glass-Tube Meters. RP 16.1 (March 
1958) is a tentative practice covering 
uniform connection dimensions, to 
permit interchangeability, and to sim- 
plify piping design. Dimensions are 
established as whole or nominal frac- 
tion for easy piping details. Also in- 
cluded, is a suggested uniform termi- 
nology for the parts of the glass-tube 
rotameter. This will standardize 
nomenclature by both users and mak- 
ers, when specifying spare parts, or 
in advertising. 

A new code system is presented 
which sets up exact expressions for 
rolameter accuracy, at specified op- 
erating conditions. Included in the 
new RP are recommended safe work- 
ing pressures of borosilicate glass 
tubes, at different maximum tempera- 
tures, for the various nominal tube 
diameters. 


Metal-Tube Rotameters. RP 16.2 
(March 1958) is also a tentative recom- 
mendation which sets forth uniform 
connection dimensions for metal tube 
rotameters. Here, dimensions apply 
for flanged construction only. Again, 





Listing of All ISA RP’s 


An up-to-date list of all outstand- 
ing ISA Recommended Practices, 
see egy to members and non- 

mbers, was given on page 26, 
ISAJ of June 1958. — 
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uniform part terminology is recom- 
mended to aid in restocking of spare 
parts. Through the use of the meter- 
accuracy code set forth, it is expected 
there should be less misunderstanding 
between accuracy of marimum scale 
readings, and accuracy of instantane- 
ous flow readings. In the case of the 
metal-tube rotameters, maximum safe 
working pressures are those limited 
by the weights of the standard ASA 
flange connections. So, metal-tube 
meters can be _ tested with ASA 
standard-flange test procedures. 

The committee which has developed 
the rotameter standard practices con- 
sists of: W. A. Crawford, Chairman, 
E. I. duPont deNemours & Company, 
R. Eberly, Schutte & Koerting Com- 


pany, 

S. Blechman, Brooks Rotameter Com- 
pany, 

K. Fischer, Fischer & Porter Company, 


R. Shapcott, Fischer & Porter Company, 
W. A. Diament, Device Engineering 
Company, 

Additional copies of this RP can be 
obtained from ISA, 313 Sixth Avenue, 
Pittsburgh 22, Pennsylvania. Price: 
$.25 to members, $.35 to others. 


Dynamic Testing RP’s Out 
for Comment 


The Recommended Practices Com- 
mittee has released preliminary drafts 
of two new recommended practices on 
dynamic response testing. All ISA 
members have received copies of RP- 
26.1, “Dynamic Response Testing.” 
(See page 72, ISAJ 2/58) The new 
drafts are RP-26.2 “Dynamic Re 
sponse Testing of Process Control In- 
struments Part II Devices with 
Pneumatic Outputs,” and RP-26.3 Part 
III — “Devices with Electrical Output, 
Signals.” These were sent about April 
lst to all those who helped in review 
and preparation of RP-26.1, and to all 
other interested representatives of in- 
strument users and manufacturers. 

RP-26.2 is a rough draft coveriny; 
dynamic response testing devices with 
pneumatic output signals, following 
closely the premises set up in RP-26.1 
The tentative draft of RP-26.3 covery 
equipment with electric output sig- 
nals. When completed, these threu 
new practices will give users and man- 
ufacturers good, uniform methods by 
which dynamic responses of equipment 
can be tested and specified for pur 
chase. Much confusion has existed 
in the past on this subject: clarifica- 
tion along the lines presented by the 
Recommended Practices Committee 
will be a great assistance in the mutual 
dealings between users and manufac: 
turers. 
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Fred Winterkamp, Dynamic Re- 
sponse Testing RP committee chair- 
man, invites your criticism of rough 
drafts for two new practices. (See 
article for details). 


All comments on these rough drafts 
are to be in the hands of the Com- 
mittee by August 22, 1958. Should 
anyone wish to comment on this work 
who has not received review sheets, 
please contact committee chairman, F*’. 
H. Winterkamp, E. I. duPont, P. O. Box 
993, Charleston 24, West Virginia. 


Instrument-Air RP Underway 


Appeals also are out for comments 
and contributions for a proposed stand- 
ard defining quality requirements for 
the air supplied to process plant 
pneumatic instruments. Early in 
April, R. U. Stanley, chairman of ISA 
RP-8D-7 Committee on Pneumatic Cir- 
cuits, sent out a mimeographed outline 
and returnable questionnaire to a 
large number of instrument users, in- 
strument makers, and manufacturers 
of instrument-air drying equipment. 
This outline touched on proposed defi- 
nitions and standards covering free- 
dom from oil vapor, dew points, solids, 
rust, scale and dirt, and freedom from 
corrosive or hazardous vapors and 
gases. 

Tentative statements defining limits 
of these contaminants were presented, 
and a 10-point check list given for de- 
sign, installation, operation and main- 
tenance practices for air systems to 
produce instrument-quality air. 

The outline states: “At present, 
there is no simple device or combina- 
tion of devices suitable for plant use, 
which is inexpensive and readily ob- 
tainable, that will identify and de- 
termine the quantity of all possible 
contaminants in instrument air sys- 
tems. Undoubtedly, if the need is 
great enough, some firm will develop 
such equipment.” 

Any user or equipment maker who 
can comment on or assist in this 
project is urged to obtain copies of the 
outline and questionnaire from R. U. 
Stanley, RP-7, 7405 Rockaway Avenue, 
El Cerrito 8, California. All these 
should be returned to him not later 
than August 15th. 
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Philadelphia’s beautiful Convention Halli will house 
ISA’s great 13th Annual Instrument-Automation Con- 
ference & Exhibit, September 15 through 19. Over 
25,000 instrument specialists from all parts of the world 
will listen to more than 90 papers, learn in 60 workshop 
and clinic sessions, and crowd the 400 plus exhibits. 
No one in the field of measurement and control should 
miss such an array of information. 


Highlights of 


The Show of Shows 


ISA’s 13th Instrument - Automation 
Conference - Exhibit 


Philadelphia Convention Hall September 15-19 


For every engineer, technician or businessman engaged in any phase of 


instrumentation, there is but one event which presents in convenient, in- 
expensive and attractive form all that is new and challenging in meas- 
urement, control, computers, data handling, and even management, 
economics and salesmanship. That event is ISA’s great Annual Confer- 
ence-Exhibit, known the world over as ““THE INSTRUMENT SHOW.” 


Herewith, ISAJ presents the highlights of this informa- 
tive, exciting week, a condensed calendar and the latest 
program information. Read it carefully and consider: can 
you or those who work with you afford to miss this— the 
Instrument Show of Shows? 

There’s still time: Plan your trip and place your 
reservation today. To get more data and a registration 
form, write for the 40-page advanced program to Herbert 
Kindler, ISA, 313 Sixth Avenue, Pittsburgh 22, Pa. 


Technical Session Highlights 


From the 90-plus conference papers covering every phase of 
industrial instrumentation, these few abstracts have been 
selected to give you a sampling of the great variety and out- 
standing quality of information and of speakers to be pre- 
sented. 

Electronic Flow Control, N. B. Nichols, vice president and 
chief engineer, and J. G. Ziegler, Pacific Coast regional 
engineer, Taylor Instrument Cos. This famous team, 
whose papers form so large a part of industrial control 
literature, will describe electronic control by completely 
analyzing the flow control requirements of an industrial 
process, including location of process lags and valve, to- 
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gether with their effect on load recovery and practical i» 
stallation problems. A paper every process man should 
hear. 


Applications of Gas Chromatography to Petroleum Refining, 
L. J. McGovern, supervisory process engineer, and L J. 
Carlisle, junior process engineer, Magnolia Petroleum. 
The successful in-plant use of a gas chromatograph, used 
to optimize deisobutanizer tower performance in a Magnolia 
butylene alkalation unit, will be fully described. There'll 
be dollar-and-cents proof offered of the gain due to the 
chromatograph’s use. This is truly-timely information for 
every heavy-chemical and petroleum worker. 


Digital Techniques for Remote Control of Unattended 
Pumping Stations, James Conneran, Instrument Sect 
Head, Arabian-American Oil Co. This presentation will be 
of high interest to gas and oil pipeline and public utility 
engineers. Conneran will review design criteria which lead 
to selection of digital systems for their unattended eat 
turbine driven pumping stations, on 1068 miles of 31” pit 
line across the Arabian peninsula. Full details of transduce 
ing, data-handling, telemetering and communications equ? 
ment will be given. 


Power Level Measurements for GTR and ASTR, R. Gardnel 
senior nuclear engineer, Convair Division, General Dy 
namics Corp. Here’s an important paper from an entirel! 
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FREE SWAGELOK BUS SERVICE AGAIN — 


Fs in so many years past, Fred A. Lennon, president, 
ord Fitting Co., is again furnishing the very 
nient and much appreciated Swagelok Shuttle- 
Service between downtown hotels and the ISA 

at Convention Hall. Swagelok Shuttlebuses 

will operate over two routes on 20 minute schedules. 


THE HOURS OF OPERATION: 
Monday and Tuesday 11:30 a.m.- 10:30 p.m. 


nesda 11:30 a.m.- 6:30 p.m. 
eegay 4 11:30 a.m.- 10:30 p.m. 
Friday 9:30 a.m.- 1:30 p.m. 


HOTELS COVERED: 

ROUTE 1.— Bartram, Sylvania, St. James, Adelphia, 
Essex, Sheraton, Warwick, Robert Morris and 
Barclay. 

ROUTE 2.— Benjamin Franklin, Bellevue Stratford, 
Drake and Barclay. 











different field—nucleonics. The thermal power level of 
both reactors is determined by an analog calculator which 
multiplies flow rate by differential temperature of reactor 
coolant. Integrated power level is summed by d-c to pulse- 


rate conversion and displayed as kilowatt-hours on a scaler. 


Methods of Evaluating Process Instruments, W. O. Webber, 
technical specialist, Humble Oil & Refining Co. A subject 
of wider appeal to all instrument engineers—whether users 
or makers—could hardly be found. Plant operating costs, 
production rates, yields and product qualities, all impor- 
tant factors in instrument economies, will be evaluated by 
presentation of a general example. Conclusions will be 
backed up by a novel product-rate vs. quality curve. 


A Doppler Frequency Tracking Filter for Satellite Track- 
ing, Victor W. Richard, research engineer, Aberdeen 
Proving Ground. This last-minute report from the newest 
field of instrumentation will describe operation of an in- 
strument for improving signal-to-noise ratios by reduction 
of circuit band width. Although originally for satellite and 
space navigation use, this device is applicable to laboratory 
measurement of short-time stability (jitter) in frequency 
standards. This is but one of many papers specifically in- 
tended for electronics, communication and missile instru- 
ment engineers. 


Economics of Centralized Instrument Purchasing, Fred F. 
Graf, assistant purchasing agent, E. I. duPont deNemours 
&Co. We selected this abstract—from the management side 
of instrumentation—to illustrate the great breadth of inter- 
ests which will be served by the ISA Conference. Graf, 
representing one of the largest instrument users in the 
world, will review the policies and methods involved in 
specialty buying, and the buyer’s role in applying them to 
instrument purchasing. Included will be discussions of 
instrument evaluation, standards, and the analysis of in- 
dustry growth and trends. Most large users of instruments 
will want to audit this outstanding Management & Econom- 
ics Session lecture. 





Central Digital Data Reduction System for Wind Tunnels, 
Leonard Jaffe, chief, and George Moshos, assistant chief, 
Mechanized Computation and Analysis Branch, NACA. 
These two authorities will explain the data center developed 
at the Lewis Flight Propulsion Laboratory. All data is 
digitized, encoded and recorded for automatic insertion into 
a high-speed computer. Their flexible computer-programing 
facility can generate programs for specific tests and provide 
the specified outputs. With rapidly increasing industrial 
Interest in company computer centers, this information 
should develop a lively session. 


Special-Activity Highlights 
One of the World’s Ten Greatest Industrial Exhibits 
ISA’s annual exhibits, in the 13 years since their start, 
have grown phenomenally—right in step with the amazing 
oe of the instrument industry itself. This show, now 
a rsally acclaimed THE INSTRUMENT SHOW, has, 
er these 13 years, truly served as the prime market place 
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ISA EXHIBIT HOURS 








Monday, September 15................. Noon to 10:00 p.m. 
Tuesday, September 16................ Noon to 10:00 p.m. 
Wednesday, September 17............. Noon to 6:00 p.m. 
Thursday, September 18............... Noon to 10:00 p.m. 
Friday, September 19................ 9:00 a.m. to 1:00 p.m. 





Over 400 leading US makers of all types of instru 
ments, controllers, computers, components, acces- 
sories and services will show their latest products. 
The ISA Annual Instrument Exhibit has for years 
been recognized as THE INSTRUMENT SHOW, 
now, in fact, one of the 10 largest industrial exhibits 
in the world! You owe it to yourself and your job to 
spend at least a full day at the ISA Instrument 
Exhibit. 











and great show window of American Automation. Here as 
always you will see the world’s largest exhibit of instru- 
ments, controllers, computers, and their accessories and 
services. The nation’s top manufacturers of all varieties of 
automation equipment will have their latest wares on dis- © 
play. You will take away with you a fund of instrument 
information you can garner in no other way, at no other 
event. 

Keep up your instrument knowhow: attend the Show of 
Shows—ISA’s Annual Exhibit! 


Executives’ Day 

ISA plays host to the top executives of America’s 400 
leading companies on Thursday, September 18. They’ll tour 
the exhibits under skilled guides, enjoy lunch and a noted 
after-lunch speaker, and be briefed on the meaning and 
application of instrumentation-automation, and on ISA’s 
role of service to the industry. 

Chairman of the Executives’ Day Committee is William 
T. Brady, President, Corn Products Refining Company. 
Working with him are the following outstanding leaders 
from industry, education, and science. Alexander Calder 
Jr., President—Union Bag and Paper Corporation; Donald 
W. Douglas, Chairman of the Board—Douglas Aircraft Com- 
pany; Wm. J. Erwin, President—Dan River Mills, Inc.; 
Gaylord P. Harnwell, President—University of Pennsyl- 
vania; J. Ward Keener, President—B. F. Goodrich Com- 
pany; Alf Kolflat, Senior Partner-—-Sargent and Lundy; 
John L. McCaffrey—International Harvester Company; Don 
C. Mitchell, President—Sylvania Electric Products, Inc.: 
Ben Moreell, Chairman—Jones and Laughlin Steel Corpora- 
tion; Morehead Patterson, President—American Machine & 
Foundry Corporation; Matthew B. Ridgway, Chairman of 
the Board of Trustees—Mellon Institute of Industrial Re- 
search; James M. Symes, President—Pennsylvania Rail- 
road Company; Paul S. Willis, President—Grocery Manu- 
facturers of America, Inc. 


Banquet Features Top Show-World Talent 

With a minimum of speech making and ceremony, there’ll 
be plenty of time for good food, drink, and a really top- 
flight floor show. Those who enjoyed last year’s dazzling 
entertainment will know what a treat is in store. Dancing: 
11:00 p.m. to 1:00 a.m. Dress optional. 


Your Wife Will Enjoy the Ladies Program 

With Philadelphia’s great reputation as a cordial but in- 
expensive host, be sure to bring your wife, too—you’ll be 
able to afford it. Planned for the ladies are: trip to Atlan- 
tic City, with its famous boardwalk; lecture tour of Valley 
Forge; lunch and fashion show at Jenkintown’s swank 
Strawbridge and Clothier’s store; trip to quaint New Hope, 
Pennsylvania, and its artist colony; browsing at your leis- 
ure in New Hope's interesting little shops; lunch on the 
Delaware River at lovely Playhouse Inn—your hostess, 
Odette of the cast of South Pacific. Plus teas, bridge parties 
and receptions. Your wife won’t have a minute to be bored 
while you absorb instrumentation—and yet it won’t set you 
back too much—$20.00 for the six-day ladies program. 
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ISA’s Instrumentation Clinics 
have been improved year after 
year to really meet the needs 
of practical, working instru- 
mentmen for usable knowl- 
edge of installation, operation 
and maintenance. This year 30 
subjects will be offered, divided 
into industrial groups: Metals, 
Ceramics, Powerplants, Chem- 
ical, and Petroleum. You will 
take home know-how you can 
put to work on your job next 
day. 











Another good reason to “come to Philadelphia in Septem- 
ber.” 


Bring Your Lady to the President’s Reception 

The traditional “President’s Reception,” when all ISA 
members, exhibitors and their wives meet their president 
and officers, will be held in the Hotel Sheraton Grand 
Ballroom, 4:00 to 6:00 p.m., Sunday, September 14. Dress 
will be informal. 


Education Day for Students 

To promote youth interest in science and engineering 
eareers, ISA has invited Philadelphia college and high 
school technical students to a special, free program at Con- 
vention Hall Friday, September 19. High School Junior 
and Senior science and math majors will attend as classes, 
supervised by their teachers. Because colleges will not yet 
be open, no organized plan for college student attendance is 
possible, although they are cordially invited. There will be 
a one-hour briefing session at 9:00 a.m. and a tour of ex- 
hibits 10:00 to noon. 


Clinics and Workshops 


Control Systems Workshop 

Come to the control systems workshop for the latest uses 
and limitations of frequency response. Presentation will be 
via a panel of experts from varied backgrounds who will 
both stimulate audience discussion and answer questions 
from the floor. When you’re finished with these sessions, 
you’ll know what to expect of frequency response in your 
own processes. The new ISA film Principles of Frequency 
Response will be shown. 


Data Handling Workshop 

Five subjects will be activated with five-minute presen- 
tations by selected data-handling experts, followed by one- 
hour buzz sessions devoted to: Data for Control; Analog or 
Digital? Are Transducers Accurate Enough? Will Ma- 
chines Replace the Experienced Man? Data for Measure- 
ment; Are Large-Size Data Systems Too Complex to be 
Practical? No one in data handling should miss this one, 
and, judging from past years, few will. Better make your 
reservation early! 


Computer Clinic 

Here’s where you can quickly catch up on the fast-break- 
ing field of computers. Four morning sessions will provide 
basic instruction on techniques, hardware and character- 
istics. In the afternoon, workshop will divide into two 
concurrent sessions presenting actual examples of computer 
solutions for real industrial instrumentation and control 
problems. One session will cover analog computers; the 
other, digital, but you are urged to circulate between them 
to get what you personally need for your particular job. 
Here’s real help for you in a complex and important area. 


Maintenance Management Workshop 

With its theme “Cost Reduction Through Better Instru- 
ment Maintenance Management,” this meeting is right in 
tune with today’s recession austerity. Short talks by 
recognized authorities will trigger discussion on: The Ob- 
jectives of Instrument Maintenance; How to Organize a 
Maintenance Department; Engineering Aspects of Instru- 
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ment Maintenance; Planning, Scheduling, and Record K 

ing; Cost Control; and of high current interest will tol 
session on Contract Instrument Maintenance. This we. 
shop is keyed to management levels, so only 60 regist ork. 
holding maintenance managerial jobs can be accepted, a 


Sales Engineering Workshop 
After the enthusiastic reception of ISA’s first wor 

for instrument salesmen last year, attendance at this ey, 
should be big indeed. The sessions will examine the a 
cal and touchy subject of sales ethics in buying and sell ‘ 
instruments. Areas of poor practice and friction Will be 
identified and practical solutions suggested for furth 
study and codification by ISA committees. These thas 
major considerations will be investigated: 1. The Problem 
of OEM Design Engineers; 2. System Problems Met in 
Large Industries; 3. Problems of the Purchasing Agent. It 
will be a hot and heavy conference of intense interest to all 
sales engineers and managers. 


Educator’s Workshop 

This workshop will face up to the tough problem—short. 
ages of qualified instrument technicians—and try to find a 
productive solution. Six different points of view will fp 
promoted by six panelists, each highly qualified to Speak for 
his field. The technician shortage will be attacked from 
three sides: the need for semi-professionals; means for 
meeting this need; catalysts in the reaction. Every member 
of the instrument community should strive to sit in on this 
meeting, to learn how he can help in this crisis which 
concerns us all—user, maker and teacher alike. 


Condensed Program 


SUNDAY, SEPTEMBER 14 

Instrumentation Clinic. Registration: 8:00 to 9:00 am: 
Classes: 9:00 a.m. to 5:00 p.m., Dedrick Building, Whar. 
ton School. 

Ladies’ Headquarters. Registration 9:00 a.m. to 2:00 pm, 
Parlors C & D, Hotel Sheraton. 

Sales Engineers Workshop. 1:00 p.m. to 3:30 p.m., Penn 
sylvania West Room, Hotel Sheraton. 

President's Reception. 4:00 to 6:00 p.m., Grand Ballroom, 
Sheraton Hotel. 


MONDAY, SEPTEMBER 15 

Instrumentation Clinic. Registration 7:30 to 8:00 am: 
classes 8:00 a.m. to 5:00 p.m., Dedrick Bldg., Wharton 
School. 

Opening Keynote Session. 10:00 a.m. to 12:30 p.m., Conven- 
tion Hall. 

Ladies’ Headquarters. Registration 9:00 a.m. to 2:00 pm, 
Hotel Sheraton; opening tea 2:00 to 5:00 p.m., Hotel 
Sheraton. 

Lecture Series. 2:00 to 5:00 p.m., Convention Hall. 


TUESDAY, SEPTEMBER 16 

Data Handling Workshop. 9:00 a.m. to 5:00 p.m., Conven- 
tion Hall. 

Maintenance Management Workshop. 9:00 a.m. to 4:00 p.m, 
Convention Hall. 

Ladies’ Trip to Atlantic City. 9:30 a.m. to 5:00 p.m. 

Plant Tour: Leeds & Northrup Co. 9:30 a.m. to 2:00 pm. 


WEDNESDAY, SEPTEMBER 17 

Educators Workshop. 9:00 a.m., Convention Hall. 

Chemical & Petroleum Instrumentation. 9:00 a.m. to 4:0 
p.m., Convention Hall. 

Liquid Pipeline Instrumentation. 9:00 a.m. to 4:00 pM, 
Convention Hall. 

Nuclear Instrumentation. 9:00 a.m. to 4:00 p.m., Conve 
tion Hall. 

Metals & Ceramics Instrumentation. 9:00 a.m. to noon, Col 
vention Hall. 

Aeronautical Instrumentation. 9:00 a.m. to 4:00 p.m., Col 
vention Hall. 

Ladies Trip to Valley Forge. 10:00 a.m. to 3:00 p.m. 

ISA Annual Banquet. Social hour 6:30 to 7:30 p.m.; ban 
quet, entertainment and dancing, 7:30 p.m. to 1:00 am 


THURSDAY, SEPTEMBER 18 
Computer Clinic. 9:00 a.m. to 5:00 p.m., Convention Hall. 


ISA Journal 
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Plant Tours 





Two interesting, informative plant tours will 
provide varied highlights to your Show week. 


TOUR NO. 1. Leeds & Northrup’s sparkling new in- 
strument factory, called “slickest job shop of 1956” 
by Factory Management magazine, will be toured 
by a lucky 100 (limit) instrumentmen as a Tuesday, 
Sept. 16, feature of the ISA Show. Buses will take 
you from the Sheraton Hotel at 9:30 A.M., up the 
beautiful Schuylkill river through Valley Forge to 





North Wales, Pa., where you will see the latest in- 
strument producing facilities and be L&N’s luncheon 
guest. 


TOUR NO. 2. Philadelphia’s famous Franklin Insti- 
tute will play host to ISA Conferees, Thursday, Sept. 
18, at 10:00 A.M. Make your own transportation and 
luncheon arrangements. You'll see a special show- 
ing of man-made satellites. Tickets for tours avail- 
able at Convention Hall. 


Fees: No. 1 — L&N, $2.00; No. 2 — Franklin Insti- 
tute, $1.25. 








Brecutives Day. 9:00 a.m. to 3:30 p.m., Convention Hall 
and Sheraton Hotel. 

Management & Economics Sessions. 9:00 a.m. to 4:00 p.m., 
Convention Hall. 

Analysis Instrumentation. 9:00 a.m. to 4:00 p.m., Conven- 
tion Hall. 

Physical &€ Mechanical Measurements. 9:00 a.m. to 4:00 
p.m., Convention Hall. 

Electronic Instrumentation. 9:00 a.m. to 4:00 p.m., Conven- 
tion Hall. 

Plant Tour: Franklin Institute, 10:00 a.m. to noon. 

Ladies Trip to New Hope. 10:00 a.m. to 4:00 p.m. 


FRIDAY, SEPTEMBER 19 

Off-the-Record Sessions. 9:00 a.m. to noon, Convention Hall. 
Education Day. 9:00 to 1:00 p.m., Convention Hall. 

Ladies Headquarters, bridge and coffee. 10:00 a.m. to noon. 


ISA EMPLOYMENT SERVICE AVAILABLE 
AT THE PHILADELPHIA SHOW 


ISA again will operate an Employment Register for mem- 
bers at the Philadelphia Conference and Exhibit during the 
week of September 15-19. Members sincerely interested in 
changing employment are urged to forward, or bring to the 
Show, at least three (3) typed copies of their experience 
resume. (See recommended resume format, right) Note 
that personal data is on a separate page. 

Forward resume in advance to: Employment Register, 
ISA National Office, 313 6th Ave., Pittsburgh 22, Pa. or to 
Employment Committee Chairman address below. On the 
last page of the resume, be sure to tell when and where you 
tan be contacted while in Philadelphia. Even if you don’t 
attend the show, forward your resume so that interested em- 
ployers can contact you by phone or mail. 

A register number will be assigned to each resume. When 
a employer expresses an interest in a resume, the appli- 
cant’s register number will be posted on a bulletin board at 
the Employment Service Office in Convention Hall. If 
resumes are received sufficiently in advance, the applicant 
Will be advised of his register number by mail. If not, he 
can obtain the information by visiting the Employment 
Service Office in Convention Hall. 


sn Employment Service Extended to Manufacturer’s 

Presentatives 

‘ The ISA Employment Committee, as a result of a growing 

umber of requests, has extended its services to principals 

* pate with mutual interests. A confidential register 

heal maintained at the Employment Service Office, Con- 
on Hall, September 15-19, for those manufacturers 





seeking agents, and for those representatives seeking addi- 
tional lines. If interested, contact: A. James Waldron, Em- 
ployment Committee Chairman, Catalytic Const. Co., 1528 
Walnut St., Philadelphia 2, Pa. 





RECOMMENDED RESUME FOR APPLICANTS 
Use as many pages as needed for information below 
ISA REGISTRATION NO._ 

i Indicate country, and whether naturalized or 

SHIP: anil by birth. List military and AEC clearances. 

MARITAL Single, married, divorced, etc. List number of 

STATUS: dependents. 

VITAL STA- ‘ ‘ ‘ , 

TISTICS: Height, weight. List any physical defects. 

MILITARY State draft classification. If veteran, show 

STATUS: pertinent military experience: e.g. Radarman, 
2nd class, USS Erehwon, 6/44t o 9/46. 

EDUCA- List colleges, degrees, dates of completion. Also 

TION: show extra courses such as correspondence, 
ISA, Extension, vocational, etc. State subject 
of theses for advanced degrees. 

EMPLOY- List present position first, then in succeeding 

MENT: order, previous jobs. Indicate dates, company 
name, job title and brief description of duties: 
e.g. 10/15/51 to present Universal Chemical 
Co., Galabash, Iowa. Senior Inst. Eng., re- 
porting to Chief Eng. Responsible for ap- 
plication and general engineering for meters 
and controls for large continuous petro- 
chemical plant. Supervise three engineers, 
five draftsmen, and maintenance crew of six. 

HONORS, Indicate articles published, patents, scholar- 
ships, awards. 

PUBLICA- p : a , 

TIONS: List membership. Show any official office or 

TECHNICAL position, such as Chairman, Secretary; etc. 

SOCIETIES 

REMUNERA- Optional. If desired, indicate monthly or year- 

TION ly salary, or any other arrangement wanted. 
Base it on 40 hours week. 

LOCATION: Optional. If unwilling or unable to relocate, 
so state. Note any desires about traveling on 
the new job. Specify desired locations. 

(Use separate sheet for this information) 
ISA Registration No. 

DATE: 

NAME: 

ADDRESS : 

TELEPHONE NO.: 

DATE AVAILABLE: 

I hereby agree to abide by the rules and procedures of the ISA 
Employment Committee. Also I will advise the ISA of any posi- 
tion I may obtain through its services, and/or any other bene- 
fits that may result from my use of this service. 

ISA SECTION 
SIGNED 
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Scientific advances in instruments— 
“the tools of engineering’’—will be 
saluted by Alex Dreier, noted radio 
and TV commentator, during a nation- 
wide radio program Sunday, Septem- 
ber 7 over NBC-Monitor. The program 
“America on the Go,” is sponsored by 
North American Van Lines. 





The program will be broadcast at 
6:05 p.m. EDT over the entire NBC net- 
work of nearly 200 stations. Dreiev's 
tribute will tie in with the up-coming 
ISA Annual Instrument-Automation 
Conference and Exhibit which begins 
September 14 in Philadelphia. 


Dreier will tell his audience of some 
9 million listeners that, even to the 
scientists and engineers who produce 
instrument controls, the growing im- 
portance of their field of work is stag- 
gering to the imagination; that they 
are forced by complex military sys- 
tems and by the needs of business and 
industry to think in terms of complete 
control systems, rather than com- 
ponents and parts; and that their ef- 
forts will open up a completely new 
world of weather made to order, 
nuclear and solar energy, airplanes 
that cannot crash, and unbelievable 
cures for many diseases once thought 
incurable. 


> SOCIETY NEWS 


NBC to “Monitor” ISA September 7 








il 


Alex Dreier, internationally-known 
commentator will salute instrumenta- 
ISA during a_ nation-wide 
radio program, Sunday, September 7, 


tion and 


over NBC-Monitor. 


He will also explain that the ISA 
conference is more than just an exhibit 
of some $500 million worth of instru- 
rapid 
growth and achievements of ISA— 
started only 13 years ago by 1,000 in- 
strumentation pioneers and now grown 
to more than 10,000, and supporting a 
This a a pro- 
gram every ISA man will want to hear. 


ments, and will discuss the 


Research Foundation. 





Sheen Represents 


Robert T. Sheen bore ISA’s greetings 
and a citation to the Golden Jubilee 
celebration of the American Institute 
of Chemical Engineers, held June 25 at 
Irvine Auditorium at the University 
of Pennsylvania in Philadelphia. 
Sheen was appointed by ISA president 
Robert Jeffries to represent the society 
officially at this impressive technical 
gathering. 

In reporting the activities, Sheen 
tells ISAJ, “The many citations were 
on display. Some of these were 
beautiful works of art and were pre- 
sented in various forms ranging from 
letters of greetings to very elaborate 
scrolls on parchment in many colors.” 

Delegates representing foreign tech- 
nical societies from 20 countries were 
on hand to congratulate AIChE. Repre- 
sentatives included many from such 
countries as India, Africa, U.S.S.R., 
China, Turkey and Venezuela, to men- 
tion only a few. 

The convocation in which Sheen 
took part was a colorful one. Re- 
splendent in academic cap and gown 
and scholastic insignia, these repre- 
sentatives from abroad and those from 
the leading technical societies in this 
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ISA at AIChE Jubilee 


Robert T. Sheen 


country, took part in a formal pro- 
cessional. The processional and the 
convocation which followed came mid- 
way in a week-long series of technical 
sessions and 50th anniversary festivi- 


ties. 
AIChE was the first 
society to accredit college curricula. 
Says Sheen, “It was a 
to represent ISA at this ceremony.” 












engineering 


privilege 


Plautz Becomes 
Chairman of New 
Standards Group 


A. C. Plautz has been appointed 
chairman of a new tentative Standards 
committee investigating gyros and 
gyro terminology for ISA. Working 
through the Aeronautical Division of 
ISA’s Standards and Practices Depart- 
ment, Plautz will form his own com: 
mittee to review the feasibility of 
standardization in the gyro field and 
determine those areas in which [g4 
Standards and/or Recommended Prag. 
tices can and should be developed, 


After study, he will present these 
findings, together with his recommep. 
dations, to the ISA Standards and 
Practices Board for approval and 
further work in the areas specified, 

In reporting this appointment to 
ISAJ, Floyd Bryan, Director of the 
ISA Aeronautical Standards Division 
said, “To my own personal knoy- 
ledge, Bert Plautz is one of the best 
instrumentation men in the industry 
and I feel that his participation in 
this program can be beneficial to us 
all.” 

Plautz was with the Douglas Testing 
Division for about twelve years before 
going to Republic Aviation Corpora 
tion as Senior group engineer about 18 
months ago. 

One of his duties as chairman of 
the tentative standards committee i 
to discover what other groups are d 
ing in the area of gyros. To this end 
Plautz has already attended, as a 
observer, meetings of the AIA Gyro 
Panel. 

Bringing with him a wealth of back 
ground to his new post, Plautz is 4 
welcome member of the Aeronautical 
Division’s Standards and Practices De 
partment, and ISA looks forward to 
fine things from his committee. 








ISA’s Publications Committee 
was hard at work here during 
its Spring Meeting at ISA 
Headquarters. Shown (left to 
right) are Jere Brophy, Charles 
Covey, Joshua Stern, Nathan 
Cohn and Frank Swaney. Other 
members of the committee not 
shown include Floyd Bryan, 
Richard Jones, George Larsen, 
John Read, Richard Terry and 
Benjamin Thomas. 
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Ladniak Carries 
ISA Banner 
on ASA Committee 


At the Spring Nuclear Industries 
pivision meeting held in Chicago dur- 
ing the Fifth Nuclear Congress, Wil- 
liam J. Ladniak was chosen to repre- 
sent ISA on the American Standards 
Association’s Committee for Nuclear 
Instrument Standards. 

Ladniak, who recently left Daystom 
to become a nuclear application engi- 
neer with Minneapolis-Honeywell Reg- 
yiator Company, Philadelphia, has 
been serving in the Nuclear Industries 
Division since its inception. He has 
been extremely active in the field of 
nuclear instrumentation and controls. 

As a member of ISA’s Nuclear In- 
dustries Division, Ladniak has taken 
part in many committee activities and 
helped spark the First [SA Nuclear 
Instrument Conference held last year 
in Atlanta, Ga. 

The committee on which he is serv- 
ing will have the following scope, 
“Standards, specifications and methods 
of testing for instruments used in the 
nuclear field, including instruments 
for personnel protection, reactor con- 
trol, industrial processes, analysis and 
laboratory work, radiation calibration 
equipment and components.” 





The “idea kettle’ was brewing 
at the Management and Eco- 
nomics Division’s meeting held 
July 11, 1958 in New York. The 
group came together to estab- 
lish a long range program and 
to set up the Division’s objec- 
tives for the coming year. Of 
most immediate concern for the 
thinkers and planners was the 
Program for the upcoming Na- 
tional Conference scheduled 
for Philadelphia in September. 
Ralph Stotsenburg was on hand 
with his camera to snap this 
Photo of the planners in action. 
N. L. Isenhour (left), Director of 
the above Division, Union Car- 
bide Nuclear Co., conducts a dis- 
cussion on plans for the Philly 
conference, as Norman Lieblich, 
Dynatrol, Inc., waits his turn to 
be heard. 
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> EXECUTIVE 
BOARD DOINGS 


by Henry C. Frost, President-elect, Secretary 
Instrument Society of America 


The Executive Board meeting on 
Friday, May 23, was held in New York 
City. Much of the discussions con- 
cerned conferences and exhibits which 
are to be held by the society. 


Student Tour 
to Feature ISA Show 


A new feature of the Philadelphia 
conference and exhibit will be a pro- 
gram directed specifically toward in- 
teresting students in instrumentation 
and automatic control, and stimulating 
their interest in studies which may 
lead to careers in instrumentation. 
This program will include a tour of the 
exhibit. The Philadelphia Host Com- 
mittee will develop plans for the pro- 
gram. The society Education Com- 
mittee on educational aspects of the 
program. 

Plans for the Executives Day pro- 
gram are progressing satisfactorily. 
Acceptances have been received from 
a number of prominent industrialists 
to serve on an honorary committee 
under the chairmanship of W. T. 
Brady, president of Corn Products Re- 
fining Company. Invitations are being 
directed to selected guests chosen par- 
ticularly because of their high posi- 
tions in their companies and because 
of importance of instrumentation to 
their companies. The society hopes to 
provide a real service to these execu- 
tives by acquainting them with the 
possibilities of modern instrumenta- 
tion and stimulating their thinking on 
how their companies might make more 
effective use of instrumentation. Pro- 
gram plans are being developed and 
will be announced in the near future. 


Membership Changes 
Approved for Vote 


Proposed changes in the constitution 
and by-laws of the society to incor- 
porate the additional grades of mem- 
bership were approved by the Execu- 
tive Board for presentation to the 
Council of Delegates at its meeting in 
September. 

Treasurer Hudson presented a pro- 
posed budget for 1959 to the Executive 
Board for its study. He explained the 
background concerning a number of 
items in the budget and encouraged 
members of the board to communicate 
with him concerning any parts of the 
proposed budget which they would like 
clarified. This procedure is being fol- 
lowed so that there will be adequate 
opportunity for each member of the 





board to become sufficiently familiar 
with the proposed budget to allow him 
to take informed action on it at the 
next Executive Board meeting. 

The society will have a display at 
the Fifth World Petroleum Congress, 
which is to be held in New York City 
from May 30 to June 6, 1959. This will 
offer an opportunity for the society to 
acquaint those attending this congress 
with the possibilities which instrumen- 
tation and the society offer them. 


West Coast ISA 
Conference Considered 


Prior study by the Executive Board 
had led to the conclusion that it would 
be desirable to hold a conference and 
exhibit during the spring of 1959 at a 
location remote from the annual meet- 
ings for 1958 and 1959. A review of 
possibilities led to the conclusion that 
a spring conference and exhibit should 
be held on the West Coast, and Los 
Angeles was chosen as the location 
most suitable. There are a number 
of factors which must be considered 
in developing more complete plans for 
this function, and the Executive Board 
selected a committee to consider these 
factors and enter into discussions with 
members of the society on the West 
Coast. Announcement of the complete 
plan will follow consideration by the 
oxecutive Committee of the report of 
this special committee at its meeting 
on June 27. 


ISA Participating 
in World Control Council 

The Executive Board approved the 
appointment of N. B. Nichols as Alter- 
nate Delegate from the Instrument 
Society of America to the American 
Automatic Control Council. The board 
approved the appointment of M. J. 
Ladden as Director of the Installation, 
Maintenance and Operation Division of 
the Technical Department for the re- 
mainder of this society year. 

The Executive Board meeting in 
July will include those members who 
have been nominated as officers of the 
society for the year 1959, as well as the 
present members of the Executive 
Board. In addition to taking care of 
its agenda of items, the Executive 
Board will spend considerable time in 
reviewing progress during the cur- 
rent year and in projecting plans for 
the coming year. In this manner it is 
hoped that the society work can con- 
tinue without loss of momentum 
throughout the coming months. 
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| ExecDirector’s Diary 





ISA was brought to the direct atten- 
tion of European instrument users and 
manufacturers during the Achema Ex- 
position and Congress in Frankfort, 
Germany, May 31-June 8, 1958. Our 
Society had a booth there and your 
Executive Director manned it. (See 
photo at right). The show is spon- 
sored every three years by Dechema, 
the chemical industry trade associa- 
tion of West Germany. 


Some of you may recall that 
Dechema had a booth in ISA’s 1954 
exhibit and again in our 1957 exhibit. 
The relationship continues to _ be 
mutally beneficial. 


The Achema exhibit was much larg- 
er than ours. One large hall was prin- 
cipally occupied by instrument manu- 
facturers, and many other instrument 
companies were distributed in almost 
all of the halls. The great majority of 
instrument companies were, of course, 
from West Germany although many 
other countries were also represented. 
Among the U. S. companies at the 
Achema show, Honeywell, Milton Roy, 
Beckman, Taylor, Mason Neilan, Fox- 
boro and Consolidated Electrodynam- 
ics had prominent displays. American 
equipment was also on display through 
various European agencies. 


The Germans emphasize hospitality 
in their booths and almost all of their 
stands included an area where visitors 
were served hot and cold drinks. Their 
displays are not as colorful as ours, 
both by their own choice and by some 
of the regulations of the exhibit man- 
agement. However, shows are con- 
sidered a major part of their promo- 
tional budgets and they look to exhib- 
its, more than to magazine advertis- 
ing, as their most effective sales effort. 


This probably accounts for the nine 
days of showing compared to our five 
days. It also may explain the impres- 
sion I had that on the average, the 
instrument displays at the Achema 
show occupied more space per exhibi- 
tor than is our own average. 


My contacts there with instrument 
manufacturers were aimed at interest- 
ing them in showing at our 1959 
exhibit in Chicago, which will be 
planned to comprise displays from 
many foreign countries. I found an 
appreciable number of good prospects. 
Of course, some European companies 
have American agents who already 
exhibit with us. While there is a 
strong desire to sell in the U.S., the 
tariff problem raises obvious questions 
of whether they can compete with 
U.S. manufacturers. 


I also found considerable interest in 
the possibility of acquiring manufac- 
turing license agreements from Ameri- 
can instrument companies. Some of 
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the Achema exibi- 
tors plan to visit 
our 1958 and 1959 
shows to better 
familiarize t hem- 
selves with our 
country’s manufact- 
urers. There is be- 
lief that, with the 
developing Euro- 
pean Common Mar 
ket, American ex- 
porting will be at 
a disadvantage, except for those 
companies which establish plants in 
the participating countries, or _ ob- 
tain royalty benefits through licensing 
for the manufacture of their equipment 
by European companies. 


While this was my first contact with 
European shows, I was impressed par- 
ticularly with the wide range of in- 
strumentation equipment, now avail- 
able from Western German companies. 
That country is having a fast recovery. 
As would also be expected, the interest 
in technical literature about instru- 
mentation and automatic control is 
extremely great. Our ISA booth was 
well visited and I found many pros- 
pects for subscriptions to our Journal 
and to our other publications. 


Of special significance to me were 
the visits to our booth by some ISA 
foreign members who for the first 
time had an opportunity to meet some- 
one Officially connected with our Soci- 
ety. Their contacts were only via the 
ISA Journal. I sensed an appreciation 
on their part that ISA was in evidence 
at this important show. 


As in our own event, the Achema 
program was both an exhibit and a 
conference. The sessions were well at- 
tended. A significant number of 
papers were offered in our own field. 
Opening day included a formal two 
hour program of welcoming speeches 
and concert music. The epening was 
much better attended, than I believe 
similar programs would be attende:l 
here. 

Prior to my stay in Frankfort ane 
during the remaining part of my trip. 
I contacted various societies and trade 
associations in our field. My purpose 
again was to emphasize ISA’s services 
and activities, and to bring to their 
attention our plans for making our 
1959 Conference and Exhibit truly in- 
ternational in representation. For the 
technical program, my contacts were 
frequently with the European dele- 
gates to the recently formed Interna- 
tional Federation of Automatic Control 
(IFAC) in which ISA participates as 
a member of the American Automatic 
Control! Council. Here again I found 
an intensity of interest in ISA’s tech- 
nical literature and a highly encourag- 
ing response to an opportunity to help 
in securing papers from the very best 
authorities in their respective coun- 
tries for use in our 1959 conference. 
As ISA’s plans develop for the Chicago 
meeting, I am confident we will have 





a program of outstanding international 
significance. 


Through contacts with various trade 
groups, I learned that many instr. 
ment shows in Europe were already in 
progress or planned.  Interkama jp 
Dusseldorf last year was one result 
of a growing interest for shows eX. 
clusively devoted to instrumentation, 
In England this past spring, the }p. 
strument, Electronic, and Automation 
Show was successfully launched, | 
happened to learn of a meeting of 
various European trade association 
executives which was held in Frank 
furt and I was invited to attend 
There I learned of the concern these 
men had for the increasing number of 
such shows and for the additional 
problem raised by the fact that each 
such show solicits exhibitors from 
other European countries as well as 
from its own country. They were pro 
posing a plan to establish a Secretariat 
to coordinate these European exhibits, 
The intent was to permit each country 
to hold shows confined to its own man 
ufacturers, but to plan for an interna 
tional European show under the See. 
retarlat’s control only once in sey 
eral years. There was some feeling 
that the instrument field would be bet- 
ter served if they emphasized partici 
pation in instrument shows rather 
than disperse their efforts by exhibi- 
ting in various industrial shows. 


I felt quite at home at this meeting 
because the basic problems of how to 
reduce the number of shows has been 
a much discussed subject in many of 
my contacts here with our own ISA 
exhibitors. 


In summary then, I came back im 
pressed with the great pace at which 
instrumentation in Europe is growing. 
I came back also confirmed in my 
views that ISA has an opportunity and 
a mission to provide leadership it 
fostering the exchange of knowledge 
about instrumentation, science, and 
technology. It is also my expectation 
that we will be able to assist in the or 
ganization of societies similar to our 
own in other countries abroad, whos 
engineers, scientists, and techniciats 
are seeking a common bond for the 
discussion of the instrumentation 
theories and techniques to which thelr 
careers are now devoted. 
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MEETING PREVIEWS 





Rubber and Plastics Symposium Will Have 
Firestone’s Trainer as Keynote Speaker 


ISA’s Second Annual Rubber and 
Plastics Symposium, slated for October 
99 and 21 at the Sheraton Mayflower 
Hotel in Akron, Ohio, will once again 
offer attendees a top-flight program in- 
cluding a keynote address by Fire- 
stone’s James E. Trainer. Sponsored 
by ISA’s Rubber and Plastics Indus- 
tries Division, the meeting will be 
hosted by the Akron Section. 


Quite A Story 


There’s quite a history behind this 
symposium, even if it is only the sec- 
ond one to be held. Last year, the 
last special technical event of the 1957 
ISA Annual Conference was the First 
Rubber and Plastics Symposium. At 
that time there was no Rubber and 
Plastics Industries Division in ISA. 
But the success of the first symposium 
encouraged the nucleus of the Akron 
Section to act. So on the same day as 
the conference, a committee met and 
the new Division was formed. 


In its first year, the symposium drew 
nearly 100 registrants who heard six 
technical papers by outstanding au- 
thorities in rubber and plastics auto- 
mation. 


This Year’s Outlook 


Once again, ranking men in the com- 
bined rubber and plastics industries 
will be taking a hand in presenting a 
most valuable program from the stand 
point of those who actually work in 
those industries and who must daily 
meet and solve problems peculiar only 
tothem. A listing of the major speak- 
ers reads like a roster of who’s who 
in the rubber and plastics industries. 

Speakers include Dr. Richard H. 
Sands, assistant professor of Physics 
at the University of Michigan: Harold 
Lamb, chief engineer with Adamson 
United Co.; Jack T. Teed, Minneapolis- 
Honeywell's industrial manager; and 
H. N. Claudy, process specialist on gas 
chromatography with Perkin-Elmer. 


Keynoter Trainer 


In the field of rubber and plastics, 
one of the top men is J. E. Trainer, 
executive vice president and a director 
of Firestone Tire and Rubber Co. This 
is the man who will keynote the Akron 
Meeting. 

He assisted in writing the first 
ASME code covering welded pressure 
Valves, and the fabrication and in- 
Stallation of what still are the 
world’s largest high-pressure hydraulic 


August 1958, Vol. 5, No. 8. 





James E. Trainer 
Keynoter 


penstocks located at Hoover Dam. 
Trainer played a key role in develop- 
ing an X-ray technique for inspection 
of welding, which resulted in the 
Navy’s first acceptance of welded-steel 
drums for boilers. He also holds some 
of the first patents for automatic 
welding that produced porosity-free 
ductile welds used extensively during 
the Second World War. He has been 
cited on numerous occasions by the 
government and industry for his out- 
standing contributions. 


Today, Trainer is a top exponent of 
industrial safety. Under his direction, 
Firestone’s safety program has been 
responsible for a steady cut in the ac- 
cident rate. 


More to Come 


In addition to its fine speakers, the 
program will include exhibits and, on 
the lighter side, activities for the wo- 
men and time set aside for talking. 
Members serving on committees work- 
ing to make this an outstanding event 
include: David R. Davis, C. E. Rogers, 
M. P. Lucak, R. H. Weishan, J. T. Pope, 
R. L. Moses, J. L. Townsend, R. C. 
Davis, R. D. Secrimgeour, and H. D. 
Fox, Jr. 


This is definitely a meeting it will 
pay you to attend if you are in any 
way involved in rubber and plastics. 
It is not too early to make your reser- 
vations. Though the Sheraton May- 
flower has committeed 150 rooms to be 
held for the conference, attendance 
well above that number is expected. 

For further information, contact Dr. 
David R. Davis, General Tire and Rub- 
ber Co., Akron, Ohio. 


Vacuum Techniques 
Meeting Planned 


The American Vacuum Society will 
hold its Fifth National Vacuum Sym- 
posium at the Sir Francis Drake Hotel 
in San Francisco, California, October 
22, 23 and 24. International represen- 
tation of chemists, physicists, scien- 
tists, engineers and technicians whose 
work furthers a knowledge of the 
properties and matter in vacua and of 
new processes developed for science 
and industry through vacuum tech- 
niques is expected. 

The program has been divided into 
the following categories: fundamental 
basis of vacuum techniques; applica- 
tions of vacuum in pure and applied 
science, vacuum systems and compo- 
nents; instrumentation and controls; 
and vacuum processes and their indus- 
trial application. 

For further information contact Wil- 
frid G. Matheson, 60 Boston St., Salem, 
Mass. 


WESCON Coming Up 
in Los Angeles 


There will be a great deal to inter- 
est instrument engineers and manage- 
ment at the 1958 Western Electronic 
Show and Convention (WESCON) 
scheduled for August 19 through 22 
at the Pan Pacific Auditorium and Am- 
bassador Hotel in Los Angeles. WES- 
CON is co-sponsored by the West Coast 
Electronic Manufacturers Association 
and the Los Angeles and San Francis- 
co Sections of IRE. 


More than 200 technical papers will 
be presented in 42 sessions. Included 
in the technical program, which will 
occupy all five major meeting rooms at 
the Ambassador, will be two “invited” 
and two “special” sessions. Among 
the sessions which will he of special 
interest to instrumentmen are: 
Computer Applications 
Reliability 
Telemetry 
Automatic Control 
Airborne Electronic Devices 
Computer Devices 
Circuit Analysis and Design 
Instrument Tools 
Instrument Systems 
Analog Computers 
industrial Electronics 
Medical Electronics 


Speakers will include experts in 
each of the fields covered. The Show 
will be held at the Pan Pacific Audi- 
torium and will feature some 900 dis- 
play booths. 

For additional information contact 
WESCON, 1435 South Cienega Blvd., 
Los Angeles 35, Calif. 
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Richard Holben (with back to camera) 
of Industrial Nucleonics Corp. answers 
a question which came up during the 


course of his lecture on an instru- 
ment’s operation, as members of the 
Akron Section taking part in the Main- 
tenance Clinic listen raptly. 


A 12 week Maintenance Clinic spon- 
sored by the Akron Section and pre- 
sented at the University of Akron 
came off without a hitch, reports Jour- 
nal Correspondent James Townsend. 

Duplicate classes were held on Mon- 
day and Tuesday nights each week. 
A total of 50 persons registered for 
classes and average attendance at each 
class was twenty-one out of a possible 
25. R. L. Moss, Columbia Southern 


Akron Boasts Successful Clinic 
er ey one 


Interest in the courses ran high and 
it was not strange for the “students” 
to stay after class to ask questions and 
to look more closely at the equipment. 
Here lecturer James Herbert (second 
from left) of the Hays Corp. confers 
with one of the students on a point. 


Chemical Corp., chairman of the sec- 
tion’s education committee and Dr. 
-aul O. Huss, head of the University 
of Akron’s Electrical Engineering 
Dept. report that a breakdown of regis- 
tration showed one-third of those regis- 
tering were at the high school level 
or lower, one-third were on the col- 
lege graduate level or equal, and one- 
third were between those two levels. 


Past Conference Cues Omaha 
in Planning June Instrument Meet 


In planning for its Second Annual 
Instrument Conference for June 5 and 
6, the Omaha Section hit on a sure-fire 
way to insure that the program would 
be interesting to those likely to attend. 
The conference was co-sponsored by 
the College of Adult Education of the 
University of Omaha. 

Taking the cue from the conference 
held last year, the planning committee 
decided that the best way to insure a 
good program and good attendance 
was to actually ask those likely to at- 
tend, what they would be interested in 
knowing more about. The planners 
mailed out 440 questionnaires to mem- 
bers of ISA, IRE, ASME, AIEE and 
ACS in the area asking each to pick 
from the list the five most applicable 
subjects. 

Response was good and the returns 
indicated that they wanted to know 
more about infra-red analyzers, nu- 
clear instrumentation, chromatogra- 
phy, telemetering and temperature 
measurement. Using this as a guide, 
a program was drawn up. 

Registrants were divided into four 
groups and rotated between eight clas- 
ses. The instructors (from Beckman 
Instruments, Radiation Engineering 
Organization, Bristol Co., Taylor In- 
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struments, Leeds & Northrup, Fisher 
Governor, Foxboro and Panellit) cov- 
ered theory, application and mainten- 
ance for each subject and instrument 
discussed. Operating and/or cutaway 
equipment was provided for demon- 
stration and inspection in most in- 
stances. 

Looking forward once again, the 
planners passed out a questionnaire fol- 
lowing the conference to gain informa- 
tion for future conferences. Results 
of the questionnaire showed that the 
subject matter was just what the at- 
tendees wanted and the presentation 
was excellent—no wonder, since it’s 
just what they ordered. 

Responsible for the fine reception 
that the conference received are the 
members of the planning committee: 
George E. Doyle, general chairman 
and Robert J. Morley, administrative 
committee Northern Natural Gas Co; 
Robert Plumb, Omaha Public Power 
Dist., management committee and 
James T. Overboe, Minneapolis-Honey- 
well, entertainment committee. 


In planning conferences and pro- 
grams, many ISA sections will be in- 
terested in following Omaha’s lead for 
best results. 








Niagara Frontier 
Sponsors Course 


A 15-week evening course in “Pro. 
cess Control Engineering” is being ¢. 
sponsored by the Western New York 
Section of AIChE and the Niagara 
Frantier Section of ISA. The course 
will be given, starting September 99, 
1958, at the Tonawanda High School 
in Tonawanda, New York. The pro 
gram will be coordinated under the 
Tonawanda adult education program 

In a joint statement to ISAJ, Rob 
ert L. Logan of AIChE and Albert Gib. 
ney of Niagara Frontier explained that 
process control engineering is a term 
applied to the complete automation of 
chemical plants. Although much ip 
formation is available on instruments 
and instrumentation, there is a dearth 
of literature on the way that instr 
ments are best utilized for bringing 
about chemical plant automation. Both 
the instrument and process engineer 
feel a real need for specific know-how 
on capabilities of available instrumen- 
tation. 

To fill this need ISA and AIChE 
have assembled a group of experts to 
present not only the basic principles, 
but also application of these principles 
to complete automation of chemical 
operations such as distilling plants, 
electrochemical plants, compressor 
plants, etc. The use of analytical in 
struments for process control will also 
be considered. 

Here is a schedule of the classes. 
September 29 and October 6—Basic 

Principles. Gerald F. Akins, East- 

man Kodak Co. 

October 13—Valvwes. 
confirmed. 

October 20—Analytical Instruments. 
Speaker not yet confirmed. 

October 2?—Chromatography. Abram 
Davis. 

November 8—Electrochemical Measure 
ments. Allen L. Chaplin, Columbia 
Southern Co. 

November 10-17—Fractionation. Dr. J. 
G. Dobson, Foxboro Co. 

November 24 — Compressors. Dick 
Pond, Taylor Instrument Cos. 

December 1—Evaporators. Earl § 
Schilt, Zaremba Co. 

December 8—Fractionation (cont.) 


Speaker not yet 


January 5—Batch Operations amd 
Blending. Speaker not yet com 
firmed. 


January 12, 19, and 26—Dynamic Ar 
alysis, Speaker from Taylor Instt® 
ment Cos. 

Each speaker will provide attendee 
with an outline of his talk. Classe 
will run from 7:30 to 9:45 pm 4 
nominal fee will be charged to defray 
expenses. For full information ll 
Buffalo, Victoria 1600. 
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Well, ISA has another section, 
thanks to more than two years of hard 
work and persistence on the part of 


an energetic nucleus group. 


Attempts to organize a section in 
Vancouver started informally in 1954 
by Gordon Macdonald, C.E.M. Halvor- 
sen and J. S. Gray with requests to 
National Headquarters for informa- 
tion. In 1956, D. J. Pompeo, then Dis- 
trict Chairman of Section and Member- 
ship, visited Vancouver and discussed 
specifically factors involved in forming 
a section. 


While the size of population and the 
diversification of industry in the area 
were promising indicators, it was sug- 
gested that it would be desirable to 
operate an informal organization for 
a full season of regular monthly meet- 
ings. The meetings would be typical 
in subject matter and presentation to 
those held by properly chartered ISA 
sections. It could then be determined 
whether attendance and interest would 
justify a petition for a Vancouver Sec- 
tion. A steering committee was 
formed in October to conduct the af- 
fairs of the organization. It was de- 
cided also, to obtain representation 
from several major branches in in- 
strumentation on the steering commit- 
tee to insure that broad policies would 
be established. 


Members of that committee included 
J. 8. Gray, representing pipelines, as 
chairman; C.E.M. Halvorsen, process 
industries, meetings and papers: R. M. 
Cuthbert, research, treasurer: A. W. 
Towgood, consulting engineers, secre- 
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ISA’s Tampa Bay Section helped 
make possible the purchase of 
this equipment being used to re- 
ceive signals from U.S. satellites 
by the Sun Coast Moon-watch in 
St. Petersburg, Florida. Shown 
here are a group of students at 
the satellite listening post lo- 
cated at St. Petersburg Junior 
College. The college was the 
project’s original sponsor. This 
portion of the station is affili- 
ated with National Science Foun- 





dation and Operation Moonbeam. 








District X, Vice President John Hillen 
(right) turns over the Vancouver Sec- 
tion Charter to J. S. Gray, as Section 


President for 1958/59 C.E.M. Hal- 
vorsen (center) looks on. It is not 
difficult to note the look of pride and 
pleasure in receiving the charter cul- 
minating more than 2 years of hard 
work that went into the formation of 
the new section. 


tary; and G. E. Wheeler, equipment 
suppliers, membership. 


Attendance and interest ran high 
and in November 1957 petition was 
made for charter. The petition was 
approved in January of 1958 and was 
presented in April. In May the Con- 
stitution and By-Laws were approved 
by the membership. And on June 6, 
the section officially elected the fol- 
lowing officers: C.E.M. Halvorsen, 
president; R. M. Cuthbert, vice-presi- 
dent: A. W. Towgood, secretary; and 
W. Campbell, treasurer. ISA is proud 
to welcome the Vancouver Section 





These men hard at work are a 
good indication of the success of 
the one-day course on the uses 
and techniques of strain gages 
given by the Connecticut Valley 
Section recently. Thirty mem- 
bers and non-members took part. 
Elton Sceggel, Henry Kahn, 
Peter Kaminski and Philip 
Quedens, all of Pratt & Whitney 
Aircraft lectured. 











L. R. Kent 


Cox Instruments Bailey Meter 


Roger A. Merritt 


Baltimore Section’s L. R. Kent 
(photo) has been appointed resident 
engineer in charge of Bailey Meter 
Company’s Richmond, Va. office. Kent 
is also resident engineer in charge of 
the Baltimore office. 


George L. Nankervis Co. has ap- 
pointed Roger A. Merritt (photo) 
manager of its Cox Instrument Divi- 
sion. ISAman Merritt will have re 
sponsibility for all the division’s 
operations. 


One of the 12 leaders on the field 
of engineering materials to be honored 
by ASME during its recent Annual 
Meeting in Boston was Bourdon 
Francis Scribner. A member of the 
Washington Section, Scribner was 
cited for outstanding service rendered 
to ASME in technical committee work. 
He is author of more than 39 publica- 
tions in basic and applied spectros- 


copy. 


Appointment of Robert E. Stanaway 
as manager of the Spectron Depart- 
ment, Transducer Division. Consoli- 
dated Electrodynamics, has been an- 
nounced by company officials. A mem- 
ber of the Los Angeles Section, Stana- 
way has been with CEC since 1956. 





Dr. Robert F. Oxnam (right), presi- 
dent of Pratt Institute, awards Manoel 
Felix Behar the Pratt Institute Alumni 
Medal in recognition of his long years 
of support to his Alma Mater and his 
untiring efforts in behalf of the alumni 
of the Institute. Well known for his 
work in instrumentation, he is a mem- 
ber of the Pittsburgh Section. 
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| > new members 

















ADIRONDACK: Thomas E. Diehl, Roger Water- 
mann Holmes, William J. Mandigo, George 
H. Plant, John P. Purtell, John Stoliaroff. 

AKRON: Robert L. Hostetler. 

ASHTABULA: Elmer J. Wiley. 

BALTIMORE: Benton F. Seymour. 

BATON ROUGE: Charles M. Oualline, Jr. 


BOSTON: Thomas G. Hagan, John E. Mutty, 
Jr., Frank M. Young. 


—__k PIEDMONT: Gilmore W. Beck- 
am. 


CENTRAL KEYSTONE: John F. Waples. 


CENTRAL NEW YORK: Aarnie Armas Crook, 
Murray Goldberg. 


CHATTANOOGA: William P. 
George M. Thomas. 


CHICAGO: Wallace William Fett, Richard W. 
Inman, Robert V. Johler, Bert Johnson, 
Michio Katagiri, William H. Walkington, 
Guy William Wilson. 


Hairston, 


CINCINNATI: Courtland S. Adams, Karl O. 
Armbruster, Floyd M. Nesbitt. 


CLEVELAND: Donald Preston Eckman. 


COLUMBUS: Henry Roy Chope, William G. 
Everett, Palmer Fultz, Eric P. Hicks. 


CONNECTICUT VALLEY: Neil D. Cogan 
Robert Ralph Kepple, Marshall S. Levine, 
Ralph P. Prince, Joseph A. Tedder. 


CUMBERLAND: Carl A. Lower. 


DENVER: W. W. Burnett, Harold B. Cham- 
berlain, Alexander Engel, Joseph F. Krup- 
pa, Douglas Harrison Tuck. 


JULY 1958 


DETROIT: Rollo E. Christensen, Jack A. De- 
laney. 


FAIRFIELD COUNTY: Lawrence E. Knees, 
William H. Woglom. 

HOUSTON: Donald J. Brasseaux, Rufus 
James Darnell, O. F. Henning, W. W. 


Hering, James H. Lilly, Frank H. Mce- 
Clain, W. Franklin Wilhite. 


IDAHO FALLS: George L. Wheeler. 


KANSAS CITY: Jack Edward Huff, John W. 
oser. 


LOS ANGELES: Lloyd R. Latterman, Jr. 


MOJAVE DESERT: B. Eugene Applegate, 


Thomas Leon Ward. 


MONTREAL: John David Dure, James Lang- 
lois, Victor John Morgan, Edward Pierce. 


NEW ORLEANS: Samson J. Dantin, Joseph 
P. Maquire. 


NEW YORK: Alexander Ehrenberg, Thomas 
V. Gilmartin, Joseph J. Kuliberda, William 
A. Morrison, Jay T. Nichols, Herbert J. 
Sandberg, Lawson Edwin Stewart, John 
James Wild. 


NIAGARA FRONTIER: J. Harold O’Connor. 


NORTHEAST TENNESSEE: Stanford 5S. 


Lane. 


Barry Binns, 


NORTHERN CALIFORNIA: 
William D. Collins, Jr. 


NORTHERN INDIANA: John R. Dalenberg. 

NORTH TEXAS: Kenneth I. Day, H. A. 
Freund, Albert C. Petrasek, Loyd L. Rut- 
ledge, R. L. Warren. 

OGLETHORPE: Alden Chedel Flint. 


OKLAHOMA CITY: Norman R. Steffy. 


OMAHA: Herbert A. Holliday. 


PHILADELPHIA: William T 
Weinrich. urner, Walter ® 


PITTSBURGH: Edward J. Banks 
C. Brown, Ernest J. Edelman, me x 
than W. Freeman, George J. Mikalausty 
Robert J. Vietmeter. am, 


PORTLAND: Gilford L. Baker, 
RICHLAND: Maurice J. Ludwig. 


ROCHESTER: Douglas D. Deck 
Robert Vaughn. ©, Thomas 


SAN DIEGO: Melville R. Barlow, Robert F. 


Devereux, Francis C. Harding. 


SAVANNAH RIVER: Frank N. Hage 
John Douglas Prevatt, Billy J. Williams.’ 


SEATTLE: Robert L. Denniston, Burt J. Hall 
Arthur H. Martilla. : 


SOUTH BEND: James E. Herbert. 
TOLEDO: Thomas John Bender, Victor 4. 


awrocki, William W. Pound. 
TULSA: Richard F. Bagwell. 
VANCOUVER: Alexander McKinnon. 


WASHINGTON: Gerald S. Birth, William J. 
Heuer, Frederick W. Schaar. 


WAYNE COUNTY: Robert N.  Buschell, 
Robert S. Grettum, Allan E. Kirkpatrick, 
Jules S. Lapides, Henry J. Lojewski, 
George A. McAllister, Richard C. Robbins, 
William A. Wooderson. 


FOREIGN MEMBERS: Roger P. Dubuse, Jean- 
Pierre Durand. 


MEMBER-AT-LARGE: George W. Kraft, 
Robert W. Rogers, Howard E. Whiteside, 
Ernest W. Wirtanen 








ARUBA: Alan Charles Sanford, 
BATON ROUGE: Clenith L. Erwin 
BLUE RIDGE: Hillard Collier 


BOSTON: Charles W. Barnett, George H. 
Harrington, John P. Lienesch 


CENTRAL ILLINOIS: 


CENTRAL KEYSTONE: C. B. Haughton, Jr., 
John Joseph Hogan 


CENTRAL NEW YORK: Thomas A. Cornely, 


Porter J. Womeldorff 


CHARLESTON: Frank L. Bruce, John Rich- 
ard Wood 


CINCINNATI: Edward Wilson Dixon, Robert 
R. Gillespie, James Lee Heinlen, Gene 
Maurice Salyer 


FAIRFIELD COUNTY: Emory Lowell Davis 


HOUSTON: Ralph L. Atmar, Jr., Jack Ved- 
der Briner, Walter T. Broome, Jack L. 
Meyer 


J. M. PERRY INSTITUTE: Richard D. Brene- 


man, Truman C. Driver 

KANSAS CITY: Parke H. Woodard, Jr. 

LOS ANGELES: Ronald E. Day, Arthur O. 
Grumney, Jarvis A. Hoppler, Wendell T. 
Kershner, Archie E. Sullivan, Ralph Gor- 
don Tomkins, James William Vieregg, 
Charles T. Weekley 

LOUISVILLE: Dale A. Droz 


MILWAUKEE: John P. Botts 
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AUGUST 1958 


MOJAVE DESERT: George W. Hammonds 


MONTREAL: Rene Gregoire 

NEW JERSEY: Leon Dall, William P. Daven- 
port, George A. Dunn, Herbert J. Kirsch- 
mann, Richard H. Smith, Chester Wasi- 
lewski, James F. Wilson 


NEW YORK: Raymon S. Sterman, Frank A. 
Pascucci, Ladislav Kadlec, A. J. Grazioso, 
J. E. Casey 


NORTHERN CALIFORNIA: Thomas Benton 
Fryer, Phil W. Goodson, Carl W. Herr- 
mann, Stanley Sklan, Shelton Steinle, 
Edwin H. Stewart, Jr., Earl M. Taft, 
Peter J. Ward, William D. Wright. 


NORTHERN INDIANA: William F. Kinney 


PENSACOLA: George Peter Dubin 

PHILADELPHIA: George W. Ashman, Jr., 
John Robert Brinton, Edward W. Erne, 
Robert H. Fogarty, Hans Karl Frank, John 
Mack Hodges, E. F. Kowaleski, Otto V. 
Kuehrmann, Jack Leroy Laidley, Harry E. 
Nagel, Jr. 


PITTSBURGH: Herman E. 
sell E. Whiteford 


Backinger, Rus- 


RICHLAND: Alphfus G. Dunbar 

SACRAMENTO: James Arthur Kent 

ST. LOUIS: Stuart L. Pierson, Richard P. 
Simonds, Stanley G. Sleeman, Jr., Ralph 


C. Wiegand 


SAN DIEGO: Antonio N. Gregori, Joseph F. 
McLellan, Richard E. Waters 


SCIOTO VALLEY: Morris Gordon Moses, 
Herbert C. Stapleton 
Elfendahl, John F. 


SEATTLE: William P. 


Resch 


SOUTH TEXAS: R. M. Hurt, Buford P. Lee 
better, Lloyd C. Lindeburg, Jones %. 
Reagan 


TAMPA BAY: Ray R. Albritton, Wilfred M. 
Koellish 

TOLEDO: Russell Hugh Van Brimer 

TORONTO: Jack M. Kavanagh, Ralph David 
Lenoff, Ronald Frank Norman, Rudolf Z 


Salewski 
TULSA: Joseph Dean Varmecky 
TWIN CITY: Paul W. Sandell 


WAYNE COUNTY: James B. Armitage 


Emerson M. Vorel. 


WICHITA: Finis J. Barber, Hans L. Brine 
mann, Russell T. Briscoe, Joe N. Collier 
Wayne S. Davidson, Bruce Eugene Dopp’, 
Joseph Marion Gossage, Robert Roy Lindt, 
Kenneth L. Philpott, Robert L. Thompsm 


WILMINGTON: Ovid S. Petrescu 


FOREIGN MEMBERS: Jose Octaviano ¥ 
Cesar, Chiyoda Kako, Jacques Maurice 
Mery, Max Namy, Jean Marie Pimpaneai, 
Michel Racine, Arthur Tamise, M 
Paul Verneau 


MEMBER-AT-LARGE: John Barone, —- 


Joseph Kirila, Edwin Murdock 
Robert John Walker 


ISA Journal § 























Walter R 


ugene } 


‘alauskis, 


obert F, 


illiams, 
J. Hall, 


ctor A, 


liam J, 


uschell, 


jewski, 
obbins, 


, Jean 


iteside, 


David 
if 


ring 
llier, 


indt, 


S5s 


Sa #g22= 


_- 


























) Industry Notes 





“Seeing Eye” Car Takes to Highway 


RCA has come up with an automatic, 
electronic system for controlling cars 
on the highway and has successfully 
demonstrated it in a test installation 
designed by the Nebraska Department 
of Roads in a main intersection on 
the outskirts of Lincoln. At Lincoln, 
the system proved its ability to guide 
cars automatically along the highway 
and to provide electrical signals for 
automatic control of breaking and 
steering. 

The system works. So what? The 
“so what” turns out to be the possibili- 
ty of further immediate practical ap- 
plications in specific traffic control 
jobs which will cut down the average 
100 deaths a day on our highways. 

At work now at RCA’s David Sarnoff 
Research center in Princeton, New 
Jersey, is a team of specialists headed 
by Dr. Viadimir K. Zworykin. Though 
a segment of the electronic “highway 
of tomorrow” is in operation there, 
Zworykin remains realistic about ex- 
tended use of the system, “The sudden 
conversion of thousands of miles of 
roads and tens of millions of vehicles 
from manual to controlled operation is 
obviously impossible. A system of 
vehicle control is practical only if it 
can be introduced on a_ piecemeal 
basis.” 





The “Analmatic” analyzer, a labora- 
tory automation system that “replaces 
a complete scientist” was one of the 
features of the Achema International 
Chemical Exposition held recently in 
Frankfort, Germany (see page 60). It 
's the first instrument system that 
performs chemical analysis without 
human assistance, drawing its own 
samples from plant streams, analyzing 
them, recording results and taking 
steps to correct manufacturing pro- 
cesses. Here German chemists are giv- 
en an explanation by D. A. Patient, 
Baird & Tatlock, Ltd. — the manufac- 
turer, American distributor will be 
Chizago Apparatus Company. 
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Shown are the warning devices used in 
the specially equipped car during the 
recent demonstration of the “elec- 
tronic highway of tomorrow” at Lin- 
colin. Just below mirror is a left-right 
indicator which shows any deviation 
from guidance cable buried down the 


center of the traffic lane. Box (left, 
above speedometer) holds buzzer and 
warning lights activated when signals 
are received from the buried detector 
loops that another vehicle is ahead. 
Using these devices to simulate auto- 
matic control, the driver of the test 
car operated the car over the test area 
with the windshield blocked. 


Automatic Control 
All “Bottled Up” 


An automatic control system that 
makes possible production of more and 
better glass containers at lower cost 
was disclosed recently by Minneapolis- 
Honeywell Regulator. 

The system maintains temperatures 
of molten glass fed to bottle-forming 
machines at set levels, an operation 
now performed manually. It makes 
temperature conditioning of flint glass 
containers fully automatic. 

Development of the system was de- 
scribed in detail before a University of 
Illinois conference by Richard Post 
and Paul Spatz, the former of M-H 
and the latter from Diamond Glass Co. 
Post and Spatz reported that the sys- 
tem, which controls the amount of 
air blown into a forehearth to cool 
molten glass if its temperature exceeds 
that for forming, increased production 
of higher quality glassware with less 
fuel consumption. Proper control of 
cooling wind has been a problem in the 
glass industry for years. 

Principal component of the auto- 
matic system is a pneumatic indicator- 
controller. 


Automatic Control 
“Makes Money” 
for Uncle Sam 


Now, automatic controls are literally 
making money for the government. 
The U.S. Mint at Denver is pioneer- 
ing among the mints of the world in 
the control] of weight of coins by a 
new method. A unique X-ray gage 
produced by Industrial Gauges Corp., 
provides all-electronic control of thick- 
ness of metal strip from which coins 
are formed, so that they do not vary 
from the extremely close tolerances 
established for our coins. 

The new non-contact gaging system 
measures and controls the coinage 
strip on several reduction passes 
through the finishing mill (see photo), 
by sensing variation in intensity of 
X-rays beamed through the strip as 
thickness changes. 





Since the equipment went into oper- 
ation, the number of rejects for over 
and under weight has been so sub- 
stantially reduced the new equipment 
has increased the Mint’s production 


rate, say Mint officials. Studies show, 
too, that the new automatic controls 
make 10 times as many major and 
minor corrections during rolling as 
the mill operator can. Instead of wait- 
ing until the error actually occurs, the 
circuits analyze changes of thickness 
and actuate controls to forestall it 


A “Teacher” 
Called “Saki” 


Solartron Electronic Group, Ltd. un- 
veiled for the first time at the Physi- 
cal Society’s Exhibition in London this 
year, the world’s first thinking elec- 
tronic ‘“‘teacher”. Designed for train- 
ing operators of card punches, “Saki” 
is more than just a training device. 
It is a teacher in the fullest sense of 
the word. 

Step by step it takes the pupil along 
from the beginning with personal in- 
struction. The rate of instruction ad- 
justs itself to the pupil’s ability to 
absorb and execute. The idiosyncrasies, 
weaknesses, strengths and errors are 
noted and the pupil's exercises adapted 
accordingly 
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> Book Review 


Instrument Technology, E. B. Jones, 
Butterworths Scientific Publications, 


London. Volume I, Measurement of 
Pressure, Level, Flow and Tempera- 
ture—1953, 315 pp. (about $5.00). 


Volume II, Analysis Instruments— 
1956, 208 pp. (about $6.00). Volume 
III, Telemetering and Automatic Con- 
trol—1957, 198 pp. (about $7.00). 


Reviewed by Peter Balise 
Department of Mechanical 
Engineering 
University of Washington 
Seattle, Washington 


This set of volumes is a welcome 
addition to the all too few books on 
industrial process measurement and 
control. The author adheres to his 
aim of helping those who install and 
maintain instruments “bring under- 
standing as well as manual skill to 
their work.” The books are excellent 
for use in technical institutes or in 
college courses. Volume III contains 
about 100 examination questions cover- 
ing the three volumes; most ask for 
explanations rather than calculations. 


The books explain operation of in- 
struments and controllers; they do not 
treat mathematics of instrument re- 
sponse or feedback control theory. 
Modes of automatic control are stated 
as derivatives or integrals, but except 
for these concepts no mathematics be- 
yond high school algebra is required. 
There is much practical information, 
and some abbreviated tables, but the 
volumes are not handbooks. 


As is inevitable in the rapidly ad- 
vancing field of instrumentation, there 
are omissions, such as digital data 
logging and chromatography. The 
author has himself kept up to date as 
is evident from newer developments 
which are included in the second two 
volumes. Many of the instruments 
have identical or similar American 
counterparts, illustrations are good, 
and writing style and terminology are 
close to American practice. 


Volume I treats conventional meth- 
ods for measuring pressure, level, flow 
and temperature. The chapter on 
temperature is unique for its inclusion 
of basic principles of electronics. This 
is useful to the beginner in the field, 
but the American reader must substi- 
tute “tube” for the more descriptive 
British term “valve.” There is very 
good explanation of thermocouples, 
resistance bulbs, bridge circuits, man- 
ual and automatic balance potentiome- 
ters, expansion thermometers and ra- 
diation pyrometry. 


The appendix has short thermo- 
couple and emissivity tables and a 
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good bibliography of British and 
American books. 
Volume II deals primarily with 


chemical measurements; there are also 
brief, but quite complete, chapters on 


sampling systems, density, humidity 
and viscosity measurement. 
Measurement of chemical composi- 


tion is covered more thoroughly than 
in other books outside chemical litera- 
ture. The first section outlines de- 
termination of combustion gas content 
by chemical absorption. Quantitative 
and qualitative analysis by emission 
and absorption spectra are well cov- 
ered in the second section and the 
mass spectrometer is clearly explained 
in the third section. The fourth sec- 
tion contains about twenty pages of 
fundamental chemistry, followed by 
methods for measuring conductivity, 
pH, and redox potential. Remaining 
chapters cover analysis of gases by 
thermal conductivity, heat of reaction 
and magnetic susceptibility. 


Volume III is a good supplement to 
Volume I since it describes some de- 
velopments, particularly in telemeter- 
ing and control, that have greatly in- 
creased in application since appear- 
ance of the earlier book. Pneumatic 
telemetering is clearly explained and 
the section on electrical telemetering 
is valuable for its explanation of prin- 
ciples, though further reading would 
be necessary for a good picture of ap- 
plication to American instruments. 


In introducing automatic control, a 
very clear explanation of process meas- 
urement lags is given. It is noted that 
frequency response is a useful tool, 
but unfortunately new and important 
techniques receive no further mention. 


Control modes are very clearly de- 
scribed, though American process con- 
trol terms—reset and rate—do not 
appear. Instead, the terms integral 
and derivative are used; this is the 
usual servomechanism terminology 
which may eventually be more wide- 
ly adopted for process control.  In- 
tegral time is explained, but not its 
inverse—reset rate. 


Description of how pneumatic con- 
trollers operate is clear, but it would 
be improved by greater emphasis of 
the near immobility of the flapper at 
the nozzle within range of control, 
thus considering the flapper to pivot 
about the nozzle to easily visualize 
the action. Adjusting the proportional 
band by changing lever ratio in vari- 
ous ways is shown, but changing 
spring stiffness or bleeding off some 
feedback air are not mentioned. There 
are unusually clear explanations of 
reset and rate actions, but treatment 
of stack controllers is somewhat too 
abbreviated. 


Valve characteristics, controller ad- 
justment, electric and hydraulic con- 
trollers are outlined, completing a vol- 
ume which will give the reader a good 
general picture of process control. 





» NEWS 
IN BRIEF 


———! 








An annual cash award for Southerp 
California high school student Science 
exhibits has been established py Ap 
plied Research Laboratories. Ine 
J&L Steel becomes the first in the stee! 
industry to purchase an electronic 
computer for research and controlled 
experiments in various Steel-making 
processes without unreasonable ey. 
penditures of time and money , =y 
Electronic Associates, Inc. shipped the 
first electronic analog computer to a 
major Japanese research group—the 
Japanese AEC. 


The Burbank Division of Librascope, 
Inc. has moved to Larger Quarters at 
40 East Verdugo Ave., Burbank, Cali. 
fornia. ... Consolidated Controls Corp 
has undertaken a major plant expap. 
sion involving the addition of 754 
more manufacturing space... OJR 
Troup, president of Prudential Indy. 
tries, Inc., reports the formation of 
a new company—Measurements Re. 
search Co. 


Beckman Instruments has completed 
installation of a data processing sys 
tem designed to maintain peak produe- 
tion efficiency of high-octane gasoline 
at the Ponca City, Oklahoma, Cities 
Service refinery. .. . “Shuntflo” meters, 
for steam, air and gases, will be sold 
in the Chicago area by Barrett-Christie 
Co. through arrangement with man- 
ufacturers, Builders-Providence, In. 


Precise international comparisons 
have established that the optical pyro 
meter temperature scales of Canada, 
the United Kingdom, Germany and the 
U.S. are in satisfactory agreement... 
Consolidated Electrodynamics Corp. 
has completed construction of two 51; 
500 square-foot buildings for its Sys 
tems and Transducer divisions in 
Monrovia, Calif. . . . One woman and 
115 men! The Annin Co. is no longer 
a stronghold for men. The company 
has hired its first woman employee— 
Mrs. Flora A. Stephenson, a rece> 
tionist. ... A new synthetic lubricant, 
with special properties developed t 
meet rigorous requirements of the US. 
earth satellite, is now available com 
mercially for use in precision instri- 
ments by Lehigh Chemical Co. 


Single copies of the new SAMA 
tentative standard on Panel Cut-Out 
Dimensions are available by writing 
Sama, 522 Fifth Avenue, New York %, 
N. Y.... FIER has issued its first at 
nual report which will be of special 
interest to those following the growth 
of instrumentation. Copies are avail 
able through FIER, 527 Lexingto 
Avenue, New York 17, N. Y.... $150 
in cash prizes are being offered J 
Weatherhead Co. for case histories @ 
applications of Ermeto flareless tuk 
fittings in any field. 
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NOW AVAILABLE IN ENGLISH 


~~, ~LATEST ON SOVIET 
INSTRUMENTATION 












éy 


| COVER-TO-COVER 
= —Ss« TRANSLATION 


LOW-COST 
SUBSCRIPTION 


THESE ENGLISH TRANSLATIONS of the 
leading Soviet monthly automatic control journal 
are now available through a grant-in-aid from 
the National Science Foundation to the Massa- 
chusetts Institute of Technology (MIT). The 


AUTOMATIK i TELEMEKHANIKA is con- 
sidered to be the foremost Soviet scientific jour- 
nal in the field of instrumentation and automatic 


control. This low-cost complete cover-to-cover 





English translation makes available to American 
science and industry the latest up-to-date Soviet 
papers, meeting reports, and technical proceed- 
ings on measurement, telemetering, control and 
computers. Theory, design and application of 
electrical, mechanical, electronic, hydraulic and 
pneumatic equipment are covered. 


Instrument Society of America will handle sub- 
scriptions. Translation and printing is by Con- 
sultants Bureau Inc., of New York. The first 
two issues of Volume 18 are now available for 
distribution. Annual subscriptions are now being 
accepted by ISA. Enter your order on the coupon 
below. 
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Instrument Society of America, 313 Sixth Avenue, Pittsburgh 22, Pa. ‘ 
Please enter my 12 issue subscription to English Translation of Soviet Journal “Automation 4 
RE 4 and Remote Control,” beginning with Volume 18, Number 1. 
ADERS of the translated . SUBSCRIPTION RATES: 7 
. . ee CES Ss Ne GED 5 oc ccc cctsiconens a See yer $30.00 
Soviet journal are invited to CNET Tans c ceimmanananiiatn sae omen aienaae 33.00 t 
b i Libraries of academic and other non-profit institutions: - 5 
suomi H ESS RR AP Ee SR URE ne eee eee $15. 
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Enclosed [) Money Order ([] Check [) Company Purchase Order (J Bill Me 4 
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INDUSTRY PERSONALITIES 
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Dr. C. Starr 


North American Aviation 





Jason L. Saunderson 
Baird-Atomi 


Dr. Chauncey Starr, (photo) vice 
president of North American Avia- 
tion, Inc., and general manager of its 
Atomics International Division, was 


elected president of the American 
Nuclear Society. 
Morningside College, Sioux City, 


Iowa, has awarded an Honorary Doc- 
tor of Science degree to Dr. Jason L. 
Saunderson (photo), vice president, 
chemical instrument engineering, 
Baird-Atomic, Inc. A native of Sioux 
City, Saunderson pioneered in devel- 
opment of the direct reading spectro- 
meter currently being manufactured 
under Dow Chemical license by Baird- 
Atomic. 


John A. Kutchko has joined the 
staff of B-I-F Industries and will ser- 
vice the company’s line of process in- 
strumentation and controls sold 
through the Kansas City office. 


N. Benjamin Cawthorne becomes 
head of the new FLEXILEAD Di- 


vision, L. Frank Markel & Sons. 
Chief engineer will be J. Richard 
Shultz. 


Formerly associated with Epsco, 
Inc., Hans Meyer has joined the en- 
gineering staff of Richard D. Brew 
and Co. Meyer is well known for his 
work in the design and development 
of delay lines and special components. 


Dr. Saul Rosen has been named to 
the newly created position of man- 
ager, programing research and devel- 
opment for  Phileco Corporation’s 
“Transac” computers. 


The First International Congress 
on Vacuum Techniques held in con- 
nection with the Brussels World’s 
Fair was attended by Albert Nerken, 
vice president, Veeco Vacuum Corp. 
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Norman Hiestand 
Varian 


Carl W. Kueffel 
Keuffel & Esser 


An Honorary Doctorate of Engi- 
neering degree was conferred on Carl 
W. Keuffel (photo), president of Keuf- 
fel and Esser Co., by Stevens Insti- 
tute of Technology. He was honored 
for his “many contributions to the 
field of measurements.” 


New manager, product development, 
Varian Associates’ Instrument  Di- 
vision, is Norman Hiestand (photo). 
Hiestand joined the company in 1950. 
He has authorized several technical 
papers. 


Clevite Transistor Products has ap- 
pointed Charles C. Silva, Jr. director 
of process engineering. Silva has 
been with Clevite since 1955. 


At elections during the annual 
meeting of Swartwout Co. stockhold- 
ers held recently in Cleveland, two 
new directors joined the nine-man 
board—George C. Houck Harris-Sey- 
bold Co. and Frank H. Olton, exec- 
utive vice president, Samuel Moore 
and Co. 


James B. Williams has been named 
manager, Atomic Instrument Sales 
for Baird-Atomic, Inc. In addition to 
overall supervision of marketing and 
atomic instrument sales, Williams 
will also act as liaison to industry on 
application methods and techniques. 


Raymond S. Doherty becomes vice 
president of the A. W. Cash Valve 
Manufacturing Corp. 


Hycon Manufacturing Co. officials 
announce the appointment of William 
T. Snebold as vice president and gen- 
eral manager. 


Former sales engineer at the Kear- 
fott Co., William D. Caffin has been 
named sales supervisor for Daystrom 
Transcoil Corp. 





G. W. Moler becomes manufactur; 
sales representative for Tel-Instry. 
ment Electronics Corp. The Moler 
organization will handle the electro. 
mechanical line of the company’s 
equipment. 


Major General Clayton C. Jerome 
USMC who will retire shortly as Com. 
manding General, Aircraft, Fleet 
Marine Force, Pacific, is joining The 
Budd Co. as director of industry de. 
velopment. He will be headquartere 
in Budd’s newly-opened West Coast 
office and with direct sales efforts for 
the company’s Defense and Nuclear 
Systems Divisions as well as the 
Tatnall Measuring Systems Co, ané 
Continental-Diamond Fibre Corp 
Budd subsidiaries. 


Thomas T. Arden, president of Rob- 
ertshaw-Fulton Controls Co., reports 
the appointment of vice president 
Woodford D. Miller as general man- 
ager of the company’s Fulton Sylphon 
Division. 


Named to an unprecedented thir 
consecutive term as president of h- 
dustrial Marketing Associates, Inc. is 
Lester E. Stybr, sales manager, Mag- 
netrol, Inc. 


BJ Electronics, Borg-Warner Corp. 
has named James Mills company field 
engineering representative for mil- 
tary and industrial products with as 
signment to key areas of the eastem 
seaboard. 





Professor W. C. Johnson (left) and 
J. F. Brinster look at a new miniature 
multi-channel, electronic switch which 
they developed for instrumentation 
systems. Johnson was appointed # 
director of General Devices, !m 
Brinster is GDI’s President. 
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Stephen A. Busch 


. Bunker 
R. B Waldorf 


Inter-Mountain 


R. B. Bunker (photo) has formed 
a new electronic instrument company 
to be known as Inter-Mountain Instru- 
ments, Inc. Formerly chief manufac- 
turing engineer of Ultradyne, Inc., 
Bunker brings to the new firm a 
wealth of experience in the field of 
instrumentation and ambitious plans 
for the new company. 


Waldorf Instrument Co. has ap- 
pointed Stephen A. Busch (photo) as 
director of manufacturing for the 
company’s Fluid Systems Division. 
Busch was formerly associated with 
American Machine and Foundry. 


Black, Sivalls & Bryson’s new sales 
office in Detroit will be manned by 
Paul F. Andre—sales engineer for the 
territory. 


Robertshaw-Fulton’s Aeronautical 
and Instrument Division will have a 
new West Coast district sales man- 
ager in the person of C. J. Thompson. 
Thompson has been chief design en- 
gineer for the company since 1954. 


After a recent meeting of the board 
of directors for Servomechanism’s 
Subsystems, Division, Gerard Q. Deck- 
er was elected vice president. Prior 
to his step up, Decker had been di- 
vision manager. 


Potter Instrument Co. reports that 
David P. Perry has become associated 
with the company as senior engineer. 


Four new officers have been named 
to administrative posts with Statham 
Instruments, Inc. The new officers 
are Edmund Basich, vice president of 
manufacturing; Mario Di Giovanni, 
vice president of engineering; Gilbert 

- Rosa, vice president of marketing 
and Gordon Earl, treasurer. 


The appointment of Dr. Louis Mal- 
ler as direetor of central research for 
veriea Associates has been confirmed 
ha company officials. Malter leaves 
tis chief engineer post at RCA’s 
“emi-conductor and Materials Divi- 
sion to join Varian. Malter has made 


4 Name for himself in electronics. 
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A “*Special’’ chart by 





Technical with unusual 


operations. 











unusual conditions! 





meet your needs. 





16599 Meyers Road 


STAEBLER & BAKER 


Clayton, N. Y 


National Representatives for 


For More Data CIRCLE 73 on Inquiry Card 
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TECHNICAI 


Ask Technical to prepare your charts for instru- 
ments of your own design, or recordings under 


The choice of the recording paper on 
which your charts are printed can help to 
solve a wide range of recording prob- 
lems. Technical has special papers for 
direct production of recordings, papers 
with dimensional stability, others that are 
heat or electro sensitive . . . and more. 


Technical will help you engineer “special” 
recording charts by consulting with you 
on size, shape, scale and choice of paper 
to give you charts to fit your spetifica- 
tions exactly. For some types of charts, 
Technical is the only firm in America 
_ that has the experience and dacilities to 


“Special’’ chart on trans- 
porentized poper for easy 


Write for catalog. 


Serving America’s 
“Blue Chip” Industries 


SALES CORPORATION 





scale for quality control 
of critical machining 





Detroit 35, Mich. 
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> new 











Special Duty Recorder 


A new, compact, multi-channel 


magnetic tape recorder records 
instrumentation 


data that originates in electrical 


and reproduces 


transduced into 
Amplifiers and 
are 


form or can be 
electrical signals. 
power supplies completely 


transistorized. From 1 to 14 chan- 


nels can be provided by using 
44”, 4%” or 1” width tape. Pre- 
cision Instrument Co., San Car- 
los, California. 

CIRCLE 301 on Inquiry Card 


Telemetering Transceivers 


For transmission and reception 
of digital information over tele- 
phone lines, radio, etc. this pulse 


code system provides output 
(without conversion equipment) 
for data-handling, computing, or 
supervisory control systems. Ap- 
and oil lease 


production; in gas, oil and prod- 


plications in gas 
uct pipelines over any distance. 
Southwestern Industrial Electron- 
ics, Co., Houston, Texas. 


CIRCLE 302 on Inquiry Card 


Indicating Controller 


Primarily for temperature or 
pressure control, this new indicat- 
ing controller provides 2-position 
control and wide-band proportion- 
al with or without automatic re- 
set or Can be sur- 
face mounted on equipment, flush 
mounted on 


rate action. 


instrument _panel- 
boards, or mounted directly on 
pneumatic-operated valve in posi- 
tion shown. U. S. Gauge Di- 
vision, American Machine & 
Metals, Inc., Sellersville, Pa. 


CIRCLE 303 


f 


n Inquiry Card 


Combination Testing 


High-low temperature test 
chambers for use in combination 
with vibration test equipment are 
compatible with any convention- 
al electrodynamic vibrators. Aec- 
cess doors, instrumentation ports, 
etc. are provided to suit applica- 


tion needs. Model EP-125 (left) 


has a 5 cu ft test space and 
100°F to +600°F tempera- 
ture range. Mantec, Inc.. El 


Segundo, California. 


CIRCLE 304 on Inquiry Card 


products 


oStained 


Number on the 


Angle-Pattern Valve 


For 


fluid-control services up to 3,000 


a variety of high-pressure 


psi, this angle-pattern valve fea 
tures union bonnet design. De 
sign permits interchangeability 
of 2 different types of stem plugs. 
Also can be supplied with either 
safety disc for specific bursting 
range or spring-loaded relief valve 
set at a specified relief pressure 
range. Hoke, 
New Jersey. 
CIRCLE 305 on Inquiry 


Inc.. Englewood, 


New Flow-Control Valve 


Shown is a new, low-cost flow 
control valve which permits un- 
usually precise control of air, gas 
or low-pressure hydraulic flow 
with unrestricted return. Features 
locked screw adjustment, unique 
combination of controlling  ele- 
ments, threaded stem and molded 
Flow rate adjust- 
ment lock 
nut (see diagram). Valvair Corp., 
Akron, Ohio. 
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nylon flapper. 


is made by external 


Efficiency Recorder 


A tool for 
and 
recorder 


management, en- 
this ef- 
continuously 


gineers operators, 
ficiency 


automatically shows “on 


and 


well as “down time” 
efficiency of ma 


Can_ be 


time” as 
to determine 
chines and 


from 


processes. 


read remote areas and by 


operators at equipment simul- 


taneously. A cost saving instru- 
ment you will want to know more 
about. Gorrell & Gorrell, West- 
wood, New Jersey. 
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Vacuum Pumping System 





Vacuums of better than 5 x 


10’mm Hg are now possible with 





a new multiple vacuum pumping 


system which is suited to a host 


of engineering and scientific ap- 


plications. As shown, the for- 


ward unit consists of a 6” oil 


diffusion pump, oil booster pump, 
backing 


a mechanical pump, a 





cold trap and centralized instru- 
ment panel. Scientific Engineer- 
ing Laboratory, Berkeley, Calif. 
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Unretouched Visicorder Record—actual size 





Wyle Laboratories in El Segundo, California, have 
used a battery of four Visicorder consoles like the 
one shown below to run a series of tests on a vital 
missile component. In the Wyle test project, the 
unique Visicorder consoles are easy to operate. Most 
parameters are low frequency, requiring response on 
the order of 5 to 60 cycles. 

The two calibrator control panels in each Visi- 
corder console accommodate 10 plug-in balance and 
matching units—designed to match tachometer gener- 
ators, pressure transducers, thermocouples, expanded- 
scale voltmeters, etc., to the Heiland galvanometers. 

Dick Johnson, Instrumentation Branch Head at 
Wyle, says, “This system, I feel, is one of the most 
efficient instrumentation consoles in operation. Set-up 
and calibration time has been reduced by the use of 
Visicorders by approximately 50%. This is due to the 
simplicity of operation and trouble-free performance. 
There are no inking pens to clean, high-gain ampli- 
fier maintenance, and so on, and we can also use 
these consoles together to form systems of more than 
six channels.” 


Reference Data: Write for Visicorder Bulletin 


; 





Honeywell 
Qudusttial Products. Croup 


Minneapolis-Honeywell Regulator Co., Industrial Products Group, Heiland Division, 5200 E. Evans At 
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PRESSVRE 


WATER Flow SYSTEM 
WATER FLOW PERFORMANCE TEST 


SPE 


Tom Jackson, Wyle engineer, examines Visicorder record 


The HONEYWELL VISICORDER is the first high- 
frequency, high-sensitivity direct recording oscil- 
lograph. In laboratories and in the field every- 
where, instantly-readable Visicorder records are 
pointing the way to new advances in product de- 
sign, rocketry, computing, control, nucleonics 

.in any field where high speed variables are 
under study. 

To record high frequency 
monitor them as they are recorded—use the Visi- 
corder Oscillograph. Call your nearest Minne- 
Industrial Sales Office for a 


variables—and 


apolis - Honeywell 
demonstration. 


T . } 
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New Metering Pumps for Industry 

A newly designed series of con- 
tinuous-duty metering pumps 
transfer liquids and gases through 
plastic or rubber tubing at ex- 
ceptionally slow rates and with 
predetermined accuracy. Adapt- 
able to a wide range of industrial 
applications, any one of the new 
pumps can be used, by itself, as 
a metering device to move ma- 
terials into reaction vessels, or as 
an auxiliary pumping unit in con- 
junction with other equipment. 
New Brunswick Scientific Co., New Brunswick, New Jersey. 
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Ring Integrator 
You will want to know more 


about this new ring integrator 

a precision variable-speed mech- 
anism which employs a movable 
ring held between a driving disc 
and a driven drum. It can be 
used as an integrator or precision 
variable speed drive for instru- 
mentation and control applica- 
tions including chart drives, BT 
meters, rate generators, servo- 





mechanisms, computers, etc. This 
item was a prize winner in ISA’s 
1957 “New Ideas” contest. American Meter Co., Inc., Garland, 
Texas. 
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Integrated Hydraulic System 
The pictured “pack- 
age” is an advanced in- 
tegrated hydraulic sys- 
tem for unlimited use 
in high performance 
missiles and_ aircraft. 
Components: accumu- 
lator, pressurized reser- 
voir, electrical and vis- 
ual fluid level indicator, 
high pressure check 
valve, full flow filter, 
high and low pressure 
relief valve, air pres- 
surizing valve, pressure 
transducer and high and low quick disconnect test couplings. 
Randall Engineering Corp., Los Angeles, California. 
For More Data CIRCLE 311 on Inquiry Card 





Control of Airborne Vehicles and Telemetry Systems 


A highly accurate gyro trans- 
ducer for control of airborne 
vehicles or instrumentation tele- 
metry systems provides an ac- 
curate reference in the form of 
an electrical signal which is pro- 
portional to displacement about 
the outer gimbal axis. Altitude 
and humidity conditions have no 
effect on the transducer and it 
will operate satisfactorily at tem- 
peratures from —65°F to 
+160°F. Clary Dynamics, San 





Gabriel, California. 
For More Data CIRCLE 312 on Inquiry Card 
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Computing, Compensating Pneumatic Relay 

Introducing a new pneu- 
matic relay which 
equations continuously by 


solves 


combining 2 or more pneu- 
matic signals in varying, pre- 
determined proportions. The 
relay multiplies or divides 
one pneumatic signal, rep- 
resenting a measured var- 
iable, by some predeter- 
mined function of a second 
variable. Standard unit also 
adds and subtracts pneu- 
matic signals and provides 
proportional control action. 
Bailey Meter Co., Cleveland, 
Ohio. 
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New Type Measurement Instrument 


Introducing a new 
type instrument which 
measures the tempera- 
ture of any solid, liquid 
or luminous flame in 
the 1500°F to 4000°F 
range without need for 
making emissivity cor- 
rections. This instru- 
ment employs a radical 
approach to tempera- 





ture measurement 

which eliminates human factors, provides accuracy within 2’F 
and permits use of automatic controls previously considered im 
Shaw Instrument Corp., Pittsburgh, Pennsylvania. 
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possible. 


Accurate True-Airspeed Computer 


A new true-airspeed 
computer to provide 
necessary true-airspeed 
input to airborne navi- 
systems has 
accuracy 


gational 
exceptional 
(+2 knots in a range 
from 100 to 250 knots). 
Features computational 
accuracy and reliability 
and simplicity of opera- 
tion. Plug-in, plug-out 
design reduces down- 
time to a minimum and 
enables semi - skilled 
personnel to maintain 
equipment. Servomechanisms, Inc., Hawthorne, California. 
For More Data CIRCLE 315 on Inquiry Card 








New Galvanometer for Transistorized Oscillographs 


This new high-fre- 
quency galvanometer 
has been developed for 
general use with tran- 
sistor powered ampli- 
fers in oscillograph re- 
cording applications. 
Features flat frequency 
response from dc to 35 








cps, and extended flat 
response from 200 cps 
with compensated sig- 
nal amplification. Fric- 
tion is minimized by a 





F 





sapphire pivot. Edin Co., Worcester, Massachusetts. 
For More Data CIRCLE 316 on Inquiry Card i 
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Accurate - Linear - Hysteresis-Free - Fast 


HAGAN POWRAMP MODEL A-2 


PRESSURE TRANSDUCER 


° op 
oO 
AS MODEL A-2 CHOSEN FOR CALIBRATOR 


The Autocal 10-A, an automatic pressure transducer 
calibrator manufactured by Allegany Instrument Co., 
Inc., uses Hagan PowrAmp pressure transducers as 
secondary pressure standards. The high degree of 
accuracy inherent in Hagan equipment helps to pro- 
vide the precision necessary for automatic calibration. 


A fast feed-back, force-balance pressure pickup 
with very low drift characteristics, the Hagan 
PowrAmp Model A-2 pressure transducer fea- 
tures high speed and extreme accuracy. With 
its companion amplifier, it produces a dc output 
signal directly proportional to the input pressure. 
Available full scale ranges include absolute ranges 
from 1.5 psia to 240 psia, differential ranges 
from 3.0 psid to 240 psid and gauge ranges from 
1.5 psi to 2000 psi. 

Used in electronic control systems where pre- 
cise measurement is critical, or in single or mul- 
tiple pressure readout systems, the Model A-2 
is part of the Hagan PowrAmp line which in- 
cludes transducers for most variables, electro- 
hydraulic servo valves, and electronic control 
computers. 

Hagan’s Kybernetes Division provides the 
most advanced technique of analog to digital 
conversion for data logging applications. 

Bulletins describing Hagan’s PowrAmp or 


Kybernetes equipment available on request. 
CHEMICALS & 


AAGA CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 
§1N CANADA: HAGAN CORPORATION (CANADA) LIMITED, TORONTO 
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Your heavy-handed operators can 
“‘tighten-down" all they want... they 
can't ruin the seats or plastic stem points 
on these new Hoke 270 Series bar stock 


valves. Stem points are Nylon or Kel-F l, puy 69 
and have taken 700 cycles of operation 4 

at 3500 psi using twice normal closing 
force—with no leakage across the seat! 
Minimizes opening pressure surges; 
Meets MIL specs for high pressure com- 
pressors; can be panel mounted. In %’” 
or 4%” sizes with O-ring or Teflon packing. 


Complete data on request. Write us today. 


HOKE INCORPORATED 


FLUID CONTROL SPECIALISTS 


243 South Dean Street 
Englewood, New Jersey 
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ow ISA MEMBERSHIP 
BENEFITS 


are completely spelled out in the free 
booklet “You And The ISA.” In it you 

will find all the benefits to management, 

engineers, and technical personnel in 
- the fields of measurement, testing, in- 

formation handling, computation, and 
= control. Find out what this nation-wide 
organization can do for you today. Use 
coupon below: 


A Membership Application Form 
Is Included 


WN 


Instrument Society of America 


313 Sixth Ave., Pittsburgh 22, Pa. 


Please send me your free booklet, “You And 


| 
! 
| 
| 
| The ISA” and a Membership Application Form. 
ES Pee Mente 

! 

| 
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Address 
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New Water System Controls 











From the filter plant a 
control room, or other jer 
strategically placed sane f 
panel, valves can be ane =- 
oH 
opened and shut, pumps Paik sey | nae | 
. atret ton ie fo wae Ay 
operated, reservoir t ‘@) . 
levels indicated and a , a . 
complete system mon- gs a a | 
itored and _ operated recon ‘ 
with new water system on OEE Se ———— ag 
controls using a single Taam and 
pair of wires. Remote, pak telat dahon: wea 


manual or automatic 
control are available. 
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Femco, Inc., [rwin, Pennsylvania, 
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New Pressure-Ratio Control Valve 


\ pressure-ratio control 
valve, equipped with patent- 
ed sensing mechanism and 
servo 


including hydraulic 


valve and electro-magnetic 
remote setting, weighs only 
7 pounds making it ideal 
for jet engine applications. 
Pressure ratio is measured 
to within 4% over a pres- 
sure altitude range of 15 to 
S Consolidated Controls 
Corp., Bethel, Connecticut. 


For More Data CIRCLE 318 





Versatile Moisture Monitor 


Here is a new, wide- 
range, low cost instrument 
for accurately measuring 
minute quantities of mois- 
ture in gaseous mixtures. 
It will measure water con- 
tent accurately down to 10 
ppm full-scale, and permit 
precise meter readings over 
the range of 0 to 20,000 
ppm by means of a 6- 
position attenuator. Can 





help solve research, qual- 
ity control and process ef- 
ficiency study problems. 
Pasadena, California. 
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Consolidated Electrodynamics Comp, 


New Regulated Power Supply 


A completely transistorized regulated power supply has an out 
put continuously variable from 0 to 30 volts with a usable to 500 





ma current-range from 0.5 to 30 volts. Two units can be cot 





Specifications 


higher voltages. . 
2 mv rms maximum at full load; trans 


nected in a series to obtain 
ripple and noise 2 
negligible; weight 12 pounds. 
puter Products, Los Angeles, California. 
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improved Gas Chromatography Cells . . 

Tiny thermistor sensing 
elements are used in these 
chromatography 
faster re- 


new gas 
cells, enabling 
sponse, more accurate and 
sensitive thermal conductiv- 
ity detection and analysis. 
Small cell block (14%4” by 
1%” by 2%”) houses a 
matched pair of thermistor 
reference elements located 
almost directly in the gas- 
flow path, one for reference 
gas flow, another for gas 
Victory Engi- 





under test. 


neering Corp., Union, New Jersey. 
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New Dewpoint Indicator . 
Portable, this new dew- 


point indicator permits con- 
tinuous dewpoint measure- 
ment over a wide tempera- 
ture range. It does not re- 
quire purging of the test 
chamber each time a read- 
ing is taken. It gives ac- 
curate readings with very 
fast response over a dew- 
point temperature range of 
~100°F up to a maximum 
ambient of +110°F. Weigh- 
ing & Control Components, 
Inc., Hatboro, Pennsylvania. 
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Thermal Conductivity Gas Analyzer 
To meet the growing de- 


mand for quality instrumen- 
tation for use in the thermal 
conductivity field comes a 
full line of cells and instru- 


ments called “Therma 
Bridge”. The line includes 


a gas analyzer for monitor- 
ing purity values in gas 
streams and for general ap- 
plication; a stabilized tem- 
perature sensing unit for 
measuring low impurity per- 
centages in both straight gas analysis and gas chromatography, 
and also for measurements at elevated temperatures; and a tran- 
sistor-regulated power supply. Industrial Instruments Engineering 
Corp., Essex City, New Jersey. 
For More Data CIRCLE 323 on Inquiry Card 





New Probes for Non-Destructive Coating-Thickness Tests 


This right-angle probe permits, for the first time, non-destructive 
measurements of most coatings and films on the inside diameters 


o——— 
AKAMA 


Berens is 


NEW RIGHT-ANGLE PROBE 
We 
% 


vy 
o 4, 7 5 
x) jl xe ORY RA 
AEX Of. iter eee oe 
MEASURING THICKNESS OF PLATING, PAINT, ANODIZ 
ING, ETC. AT THIS POINT ON INSIDE OF HOLE 






‘ 
CABLE TO BASIC DERMITRON UNIT 





of pipes, bores, in castings, etc. down to 4%” ID. (Special probes 

can handle even smaller sizes.) Each thickness reading takes 

only 2 seconds, Unit Process Assemblies, Inc., New York, N. Y. 
Por More Data CIRCLE 324 on Inquiry Card 
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OUT 


of 
DEW POINT 
READING 
with 


Clbnor PEwPoINTER 


Any shop man can quickly...accurately...read dew points 
with the Dewpointer. It is the only instrument that lets you 
see the fog in a sealed chamber under controlled conditions. 
Compare this fast, positive method with attempts made to tell 
exactly when fog forms on a mirrored surface. Completely self- 
contained, requires no external coolant or auxiliary apparatus 
..-operates on enclosed battery or AC. Available in three 
ranges for dew points between —20° F. and room tempera- 
ture, from —80° to 0° F. and —80° F. to room temperature. 

Send for Dewpointer bulletin. Tear out this ad and send 
on your letterhead to: Illinois Testing Laboratories, Inc., 
Room 542. 420 N. LaSalle St., Chicago 10, Ill. 


Ubnor 
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SEND THE ISA JOURNAL 
TO TWO FRIENDS - - FREE 


No doubt there are two of your associates who are 
not members of ISA and who do not receive the 


ISA JOURNAL. 


We'll be happy to send them the next few issues 
— without charge and with your compliments — 
to acquaint them with ISA and the ISA JOURNAL. 


Lc a me a a a a 
Fill in the blanks below and mail to: 
ISA JOURNAL, 313 Sixth Ave., Pittsburgh 22, Pa. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 














Name 

Title — 
Company 

Address 

City- Zone State 
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Title 

Company 

Address 


City Zone State 





Requested by Section 
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SK “SAFEGUARD” ROTAMETERS 


ih 


now 
available 
with , 


PVC 
END 
FITTINGS 


New Bulletin 18RG describes 
SK’'s line of “‘Safeguard”’ 
Rotameters and gives detailed 
instructions for liquid 

and gas sizing. A special 
sheet /ists fluids for 

which PVC is recommended. 
Send for your copy. 





Visit our Booth No. 1449 at 
the Instrument-Automation 
Conference & Exhibit, 
Philadelphia, 

Sept. 15-19, 1958. 


Schule and Koerting COMPANY 


INSTRUMENT DIVISION 








For More 
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SK “Safeguard” Rotameters with Polyvinyl 
Chloride (PVC) end fittings are now avail- 
able for measuring the flow of hydrochloric 
acid, sulphuric acid, and the many other 
chemicals for which PVC is recommended. 
As a matter of fact, these new Rotameters 
are already being used for corrosive fluid 
service with excellent results. 


Two facts regarding this new PVC 
“Safeguard” Rotameter are of particular 
importance. 


First, this instrument provides a Rota- 
meter with chemical resistant end fittings 
and rotor at much less cost than a similar 
instrument with these components made of 
other special corrosion resistant materials. 


Second, the Fig. 18275 “PVC” Rotameter 
incorporates all of the features of the SK 
“Safeguard” line—one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount- 
ing and to electric or pneumatic transmis- 
sion for remote recording and controlling of 
fluid flow, and others. 


2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 
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> NEW BOOKs— 


Product Design Engineering, 736 
$5.00 (Includes _ subscription to 
Product Engineering) 


A valuable, skillfully organized yg, 
ume, packed with charts, and Other 
useful information, this book Contains 
hundreds of pages devoted to Product 
design techniques and data reprint 
from leading magazines. “Pneumatig 
Transmission Line Frequency Rp. 
sponse” reprinted from the ISA Joy. 
nal is also included. (Order from 
Product Engineering, 330 W. 42nd St, 
New York 36, N. Y.) 


Nuclear Chemical Engineering, Me 
Benedict and T. H. Pigford, 602 Dp., 
$9.50 


This practical guide gives full under. 
standing of chemical processes used 
in the nuclear industry, including 
facts revealed at the Geneva Cop. 
ference. It brings together scattered 
information from many sources on e- 
sential techniques developed specifica). 
ly for atomic energy application, 
(Order from McGraw-Hill Book Co, 
Inc., 330 W. 42nd St., New York 36, 
N. Y.) 


Study and Development of Magnetic 
Amplifier Controlled Servo Systems, 
Yale University, New Haven, Conn, 
Dec. 1956. 


Presents the results of a research 
program designed to study and de 





velop magnetic amplifier controlled 
servo systems. Part I: Theory and 
control of magnetic amplifiers; Part 
II: Superimposed magnetization in 
materials with rectangular hysteresis 
loops; Part III: Coordinated design of 
magnetic amplifiers and motors; Part 
IV: Diverse topics; Part V: Summary 
and Recommendations. (Order from 
Office of Technical Services, U. 3 
Dept. of Commerce, Washington 25, 
D. C. as PB 131208—Part 1, $5.00; 
PB 131209—Part 2, $3.25; PB 1312% 
Part 3, $2.75; PB 131236—Part 4, 
$4.00; PB 131251—Part 5, $2.75.) 


Linear Programming—An _ Explan 





tion of the Simplex Algorithm, 
Dakota Ulrich Greenwald, 29 illus- 
trations, tables; 75 pp. No price 
listed. 


Based largely on the method o 
George Dantzig, this new book pre: 
sents an exposition and demonstration 
of the simplex algorithm as it is us 
in hand-computed solutions of lineat 
programming problems. Requiring ™® 
mathematics beyond college algebrt 
book underscores the value of the 
simplex algorithm when applied to 
multi-faceted problems of enginee® 
ing, finance, and management. (Order 
from The Ronald Press Company, ij 
East 26th St., New York 10, N. ¥) 
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Paper and Pulp Instrumentation 


“Instrumentation of Water and Waste 
Treatment in Pulp and Paper Mills is a 
booklet that shows how instrumentation 
improves efficiency, reduces manpower and 
saves Taw materials. Fischer & Porter Co., 
Hatboro, Pennsylvania. 

For More Data CIRCLE 401 on Inquiry Card 


Potentiometer Handbook 


Introducing a potentiometer handbook, 
colorkeyed for easy reference. The book 
js set up so that pages can be inserted to 
keep it up to date. A complete specifica- 
tion chart keys you to the particular poten- 
tiometer for your needs. Bourns Labora- 
tories, Inc., Riverside, California. 

For More Data CIRCLE 402 on Inquiry Card 


Circular Slide Rule 


Any engineer who must perform simple 
calculations will find this convenient, poc- 
ket-size circular slide rule extremely useful. 
Operation is simple and results are ac- 
curate. Complete, easy to follow instruc- 
tions come with each rule. General Indus- 
trial Co., Chicago 30, Illinois. 

For More Data CIRCLE 403 on Inquiry Card 


Instrument Index 


Seventy-five instruments are detailed in 
a 52-page catalog which is completely cross- 
indexed — alphabetically and by instru- 
ment function — for rapid reference. Pre- 
cision electronic instruments, test equip- 
ment and related accessories are covered. 
Kay Electric Co., Pine Brook, New Jersey. 
For More Data CIRCLE 404 on Inquiry Card 


Solid State Transducers 


True solid-state transducers, having no 
motion or wear, are ultra sensitive to pres- 
sure, force, strain, or distortion. Here is 
data sheet No. 285 which explains the 
uses and characteristics of these trans- 
ducers and gives other valuable informa- 
tion to help you in selection of the trans- 
ducer best suited to your application. 
Clark Electronic Laboratories, Research 





















Products Division, Palm Springs, Calif. 
For More Data CIRCLE 405 on Inquiry Card 


Network Analyzers 


Use of network analyzers for study of 
electrical power-system problems is now 
well established since most engineers con- 
ceed with utility or industrial power- 
systems use them to plan effectively for 
system growth. A new booklet titled “A 
Modern Concept in Network Analyzers” 
discusses each unit that makes up an anal- 
yer, how it works — in short, tells every- 
thing you should know about them. I-T-E 
reuit Breaker Co., Philadelphia, Pa. 
For More Data CIRCLE 406 on Inquiry Card 
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Valve Selector 


Here is an information-packed booklet 
with prices, valve ratings, flow diagrams, 
illustrations and engineering data on cur- 
rently available solenoid valves. This in- 
cludes 2-, 3- and 4-way valves. Automatic 
Switch Co., Florham Park, New Jersey. 
For More Data CIRCLE 407 on Inquiry Card 


20 Questions on Control-Rod Drives 


Design, application and operating ex- 
perience of the mechanisms used to control 
rate of heat generation in a nuclear re- 
actor are covered in 20 questions and an- 
swers appearing in a new 12-page booklet 
on reactor control-rod drives. ALCO 
Products, Inc., Schenectady, New York. 

For More Data CIRCLE 408 on Inquiry Card 


Precision Potentiometers 


Eight data sheets make up a new folder 
containing information on the 
latest developments in single and multi- 
turn potentiometers that meet 
rigid requirements. Application informa- 
tion is also given. Electromath Corp., Long 
Island City, New York. 

For More Data CIRCLE 409 on Inquiry Card 


complete 


precision 


Midget Miracle—The Transistor 


Prepared to acquaint the reader with the 
step-by-step preparations involved in manu- 
facturing transistors, this bulletin answers 
most questions on what is needed to in- 
sure that the transistor will be able to 
meet the demands placed upon it. General 
Transistor Corp., Jamaica, New York. 

For More Data CIRCLE 410 on Inquiry Card 


Instruments Digest 


A new 1958 catalog digest includes in- 
struments for measurement and analysis, 
many of which are entirely new to the 
field. Complete instrumentation systems, 
improved features and brief but informa- 
tive descriptions of more than 50 instru- 


ments are given. Instruments are grouped 


for easy reference by their use. Pano- 
ramic Radio Products, Inc., Mt. Vernon, 
New York. 


For More Data CIRCLE 411 
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Hydraulic Cylinder Text 
A new bulletin JH-104N has been de- 


signed to serve as a practical textbook on 
hydraulic power 
data 
and 
includes 


all important uses of 
cylinders. Much useful 
available to engineers 
found This 
scriptive data on column strength, piston- 
rod deflections, acceleration, safety factors, 
cylinder forces, selecting cylinders, etc. 
Miller Fluid Power Division, Melrose Park, 
Illinois. 

For More Data CIRCLE 412 on Inquiry Card 
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Remote-Control Guide 


A series of instruments for remote con- 
trol are described in a booklet with draw- 
ings and photos. Originally developed for 
aircraft applications, they now have been 
modified for industrial use. Lear, Grand 
Rapids Division, Grand Rapids, Mich, 

For More Data CIRCLE 413 on Inquiry Card 


Control Panel Data Sheet 


Control panels, especially designed and 
wired to meet the requirements of metal 
rolling and process industries, are shown in 
a file-sized folder. Construction, wiring 
and adjustments possible are discussed. 
Schematics and photos complete folder. 
General Electric, Schenectady, N. Y. 

For More Data CIRCLE 414 on Inquiry Card 


Flow Tables 


Simplex and duplex gravimetric feeders 
for liquids or solids are the subjects of a 
new 8-page bulletin. The bulletin gives 
explanatory text, dimensional drawings and 
tables, photos, schematics and performance 
charts. Omega Machine Co., Providence, 
Rhode Island. 

For More Data CIRCLE 415 on Inquiry Card 


Pocket Pressure Table 


Engineers working in the fields of high 
altitude and low pressure will find useful 
a wallet-size table giving the equivalent 
pressures in millimeters of mercury for the 
range of altitudes from sea level to 2 mil- 
lion feet. F. J. Stokes Co., Vacuum Equip- 
ment Division, Philadelphia, Pennsylvania. 
For More Data CIRCLE 416 on Inquiry Card 


Nuclear Designing Tool 


An excellent tool for engineers engaged 
in designing atomic reactors where a per- 
manent installation is required for thermo- 
couple leads, power leads, low level in- 
strument signals and resistant elements is 
a new ceramic-insulated wire. Bulletin 4 
tells of its use in high radiation fields at 
high and low temperatures (—400°F to 
2000°F) and high pressures. Aero Research 
Instrument Co., Inc., Chicago, Illinois. 


For More Data CIRCLE 417 on Inquiry Card 


Continuous Toxic-Waste Treatment 


Because cyanide and chrome wastes are 
so toxic, they formerly had to be treated 
in batches; now control systems and chem- 
ical feeding equipment have been devised 
so that they treated continuously 
with safety and assurance. A 4-page en- 
gineering sheet with schematic drawings, 
explains methods and equipment used to 
meter the chemicals automatically. Milton 
Roy Co., Philadelphia, Pennsylvania. 

For More Data CIRCLE 418 on Inquiry Card 
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hese transistorized ftrequenc 


GAS ANALYSIS BY THERMAL CONDUCTIVITY SINCE 1935 


— 


nal 


GOW-MAC 


HIGH POSITIVE COEFFICIENT 
RESISTANCE FILAMENTS 


® GAS ANALYSIS 


For Repair, Experiment and Instruction in 


BY T/C 


ePIRANI GAUGES ¢ ANEMOMETERS 


TYPE 9225 FILAMENTS (AVAILABLE IN MATCHED 
PAIRS) AMBIENT RANGE: —250° TO OVER 300°C. 





rc 


BRIDGE CURRENT—MA 
w 
2 














NICKEL, COBALT, IRON 
*Minimum order $50.00 


VISIT BOOTH 1508 
1.S.A. SHOW 
PHILADELPHIA, PA. 


For 


“ 2 3 34 38 4 4e 
FILAMENT RESISTANCE — OHMS 
TUNGSTEN HELIX 20 30 150 
TUNGSTEN (GOLD PLATED HELIX 18 27 150 
KOVAR (ALLOY OF STRAIGHT 3 7 200 


TUBE NUTS AVAILABLE. CAT. No. 9611 (Brass)... Price Per Pair .50 


$10.00 
20.00 
10.00 









* Portable and Panel 
Instruments 
* Power Supplies 
(400 ma. D.C.) 
¢ Thermal Conductivity 
Cells (Hot Wire and 


Thermistor) 


GOW -7HAC instRUMENT co. 


100 KINGS ROAD, MADISON, NEW JERSEY —Tel. FRontier 7-3450 
More Data CIRCLE 79 on Inquiry Card _ 
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wmeters 


y-to-DC converters 


FREQUENCY 
NSTRUMENTATION 


developed for use with Waugh turbine 
are finding many additional applications in aircraft and missile telemetry, as 


as ground support. equipment. Their rugged and compact designs provide high accuracy 


} reliability 


FREQUENCY-TO-VOLTAGE 
CONVERTER FR-300 SERIES 

For precision flow rate or R.P.M. 
measurements. Combines compact 
size with high stability and pre- 


i cision. Fully transistorized. 


bh © Input and output: 


overall size. 

15 models; 
typical output 0-5 volts or 0-1 
ma., input ranges from 10 cps & 
to 5 kc. 

e Better than 0.002% per degree 
temperature coefficient. 


oe 3” x 2” x 24%” 


even under severe environmental conditions 


FREQUENCY INDICATOR FR-305 

Combines indicating meter with 
transistorized frequency-to-volt- 
tage converter in a single com- 


pact package. Also available for { 


use with standard tach generators. 

e Optional 115v ac or 28v dc 
power supply. 

¢ Accurate to 1% of full scale. 

e Custom scales for all flow ranges 
and measurement units. 

© Aircraft type 250° scale instru- 
ments available. 


Fe5 + 


NARROW-SPAN FREQUENCY TO 
VOLTAGE CONVERTER FR-303 
Suppressed zero provides high ? 
accuracy output over narrow 
frequency range. Especially 
suited for monitoring AC power 
frequencies. Will provide 0-5 
volts dc between 370 and 430 
cps with 0.05% overall accu- 
racy 
e Various frequency spans 
available 
e Excellent long term stability. 
e Ideal for missileborne tele- 


Send for newly revised Bulletin 103, giving complete data on these products. 


Gg 


ough ENGINEERING CO. 


Sales representatives in principal cities 


7842 Burnet Ave., 


Van Nuys, California 
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Low Cost Precision Metering 


Everyone would like to save money 
) ay 


here’s a bulletin that gives information 
% 


how this can be 
and B-L-F 
Inc.., Providence, Rhode Island. 
For More Data CIRCLE 419 on Inquiry Cops 


steam, alr 
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| Ndustrigs 


Radioactive Waste Disposal Key 


How do dispose of radioactiy 

. . ave 
\ booklet, just issued, tells hy, 
to save in operating costs and Capital }y 
considering radioactive waste disposal pti 


you 


wastes ¢ 


esses now. Nuclear Science and Engineer 
ing Corp., Pittsburgh, Pennsylvania 
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Data Processing 


A standard, 100-channel data logger, jx 
turing pinboard programing and all sj 
construction is covered in bullet, 

The system is ideally suited fy 


state 
3014. 
process plants, power plants, pilot Opera: 
tions, or wherever variables such as temper 
ature, pressure, flow, etc. are to be recorded 
Beckman Systems Division, Anaheim, Cali 
For More Data CIRCLE 421 
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High-Pressure Seals 


A new I-page engineering bulletin j 
lustrates and describes  single-unit hig 
pressure seals for commercial and militay 
subminiature and __ push-butig 
Dimensions and part numbes 


tabular form. Automatic { 


toggle 
switches. 
are given in 


Precision Manufacturing Co., Yonkes 
New y ork. 
For More Data CIRCLE 422 on Inquiry Caw 


Positioning Servo 


Bulletin S-108 describes a positioning 


servo accurate to 3 minutes made up 
of an amplifier and actuator. The # 
tuator includes a “strained” gear log 


which eliminates the error of output shat 
backlash. used with visual # 
audible indication. United Hydraulics 
Inc., Dayton, Ohio. 

For More Data CIRCLE 423 on Inquiry Can 
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Strain Gage Signal Amplifiers 

New strain gage amplifiers provide ia 
use of accurate low-level signa 
of strain gage instrumentation. Use 0) 
solid-state components and are small - 
well suited for missiles and aircraft # 


complete 


which require 


plications 
Statham Instruments, [te 


compactness, 
Los Angeles, California. E 
re Data CIRCLE 424 on Inquiry ® 
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Loose-leaf Thermostat Reference 


Punched for insertion in standard + 
ring binder, bulletin 6100 offers comp® 
hensive information on snap-acting bi-mel 
disc thermostats for use in missiles, avi 
and electronic applications requiring 
Diagrams and 


temperature control, 


done in metering liquid | 





reliability a | 





ular data illustrate use. Stevens Manufat! 
uring Co., Mansfield, Ohio. 
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New High-Pressure Aircraft Valves 


What is 8 “captive seal?” In introducing 
mpletely new line of lighter-weight, 

= + sessure valves for aircraft and rocket 
ior ae information takes up 20 
— dels and a unique concept in valve 
s "Robertshaw-Fulton Controls, Bridge- 
port Thermostat Division, Milford, Conn. | 
For More Data CIRCLE 426 on Inquiry Card 


Relay Cross-Reference Chart 


4 relay cross-reference chart showing 
electrical and/or mechanical equivalents of 
17 leading relay manufacturers will be of 
real use to designers, engineers and pur. 
chasing agents. Relays for every applica- 
tion included, Kurman Electric Co., Di- 
vision of Norbute Corp., Brooklyn, ~~. ¥. 
For More Data CIRCLE 427 on Inpuiry Card 


Digital Ratio Systems 


Versatile automatic digital systems that 
determine ratio between two input para- 
meters, convert inputs to linear frequency 
and display or store them. Are suitable for 
applications such as measuring pressure- 
force relationships, fuel ratios, etc. Those 
involved in missiles will find bulletin 101 
especially useful. Wiancko Engineering 
Co., Pasadena, California. 


High Vacuum Vapor Pumps 


Contained in a 67-page booklet is com- 
plete usable information on high-vacuum 
vapor pumps. Chapters deal with gen- 
eral performance characteristics, various 
kinds of pumps and their applications, etc. 
Of special value is a large condensed chart 
on vapor pump data. Consolidated Electro- 
dynamics, Rochester Division, Rochester, 
New York. 

For More Data CIRCLE 429 on Inquiry Card 


Nuclear Instrument Catalog 


A condensed catalog shows a complete 
line of nuclear instruments for research 
and industrial control. Instruments include 
non-overload amplifiers for scintillation 
spectroscopy, radiation monitoring and pro- 
portional counter analysis. General de- 
scriptions and basic specifications are given 
for each instrument. Hamner Electronics, 
Co, Inc., Princeton, New Jersey. 

For More Data CIRCLE 430 on Inquiry Card 


Rotary High Vacuum Pumps 


One instrument covered in a new 
brochure which will interest our economy- 
minded readers is a rotary-type high- 
vacuum pump featuring high vacuum at 
low Cost, positive vacuum without pulsa- 
tion, heavy-duty continuous operation, sim- 
ple design requiring no adjustment. It 
secupies less space than any other pump 
with the same pumping capacity. If you're 
looking to save time and money you'll 
want to know more about this pump and 
the other equipment included in this 
handy brochure. Red Point Corp., Glen- 
dale, California. 
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cuts installation costs 
bends without distortion 
solves instrument line corrosion problems 


FLEXIBILITY—that’s the word for 
Dekoron Metl-Cor. It’s easy to handle, 
can meet any design requirement— 
and it’s highly corrosion resistant, too. 


FIRST, Metl-Cor’s exclusive Extru-Loc construction 
makes it easy to bend with no tube distortion. 


SECOND, the Metl-Cor design is flexible. You can specify 
Metl-Cor with core tubes in either copper or aluminum 
. . . In any standard or special OD or wall thickness 
. .. With almost any number of tubes in each bundle. 


MOST IMPORTANT, no matter which type or size you 
specify—you get all the inherent cost-cutting savings 
and longer life that you pay for. AA-T511 





Uehoyon products SAMUEL MOORE & COMPANY 


DEKORON PRODUCTS DIVISION © MANTUA, OHIO 


QUALITY - RESEARCH - SERVICE 
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“PYROMETEERS’”’ 


PYROMETER ENGINEERS, BUYERS, EXECUTIVES 
attending the Philadelphia ISA Show 








GRAND 
BALLROOM 


SHERATON 
HOTEL 


ROME”? SUPPLY Lo 
Mf Aron HL 
A 





* Big Buffet Supper — All the Turkey, 
Ham and Food you can eat. 


* 2 NIGHTS... 
Tues., Sept. 16 and Thurs., Sept. 18. 
* See our Gigantic Floor Show. 
* Big Bar — All the finest liquors you 
can drink. 
* Big Orchestra — Dancing. 


9:00 P.M. TILL ? 


See our Booth . . . Number 942, Philadelphia Convention Hall 
Admittance by invitation only. Pick up invitation at our Booth. 


* Your Caricature by artist Lenn Red- 


man as a souvenir. 


* Beautiful Girls — Side Attractions. 





World's largest manufacturer of Pyrometer and Thermocouple Extension Lead Wire 


INDUSTRIAL PYROMETER *%2,317" 


COMPANY 
ALTON, ILLINOIS, U. S. A. 
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DAYTIME POWER LOAD 
AFTER THREE YEARS WORK 
MAKIMUM DEMAND 430 KWo 





DAYTIME! POWER LOAD BEFORE 
soot SURVEY WAS BEGUN. 
Kw , MAXIMUM DEMAND 910 KW 
a 
BEFORE AFTER 


Power Savings of $10,000 a year were made, as the result of a power 
survey, at the same time that output increased 25%. You too can make 
similar savings in your plant. 


Bulletin 537-A describes this survey Ask for 
Bulletin 856 tells How to Make a Plant Survey Them 


‘‘The Meter With a Record’’ For Over 50 Years 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
Dept. H, P. O. Box 596, INDIANAPOLIS 6, INDIANA 
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> new literature 


Micro Switch Tips 


A new pamphlet titled “Micro Tin’ 
offers some very usable suggestions als 
certain switches can provide the key ty 
trouble-free, low-cost automation, Photys 
and schematics illustrate each point, Mie 
Switch, Division of Minneapolis-Honeyys) 
Regulator Co., Freeport, Illinois, 
For More Data CIRCLE 432 on Inquiry Can 


Measurement Glossary 


Here is a working glossary of terms mos 
often used in temperature and Pressure 
measurement. Printed in a handy pocket. 
sized booklet, it should prove especialy 
useful to scientists, engineers, and design 
ers in aircraft, missile, petroleum gj 
process industries. Trans-Sonics, Ine, By. 
lington, Massachusetts. 

For More Data CIRCLE 433 on Inquiry Oyj 


Steam Traps 


Forged steam traps for steam tracing and 
instrumentation service are detailed ip 
catalog 200. Composed of only 3 pam 
(body, gage unit and bonnet), traps ofe 
easy maintenance and _ remarkable pe 
formance. How it works, how it can 
serviced, physical data, capacities, ete, a 
covered. Velan Steam Specialties, Ine, 
Plattsburg, New York. 

For More Data CIRCLE 434 on Inquiry Cai 


Technical Product Surveys 


What is the importance of a technic 
product survey on the development of a 
sound product development program? 4 
new brochure defines the technical sung 
as it effects a product or process develop 
ment program’s success or failure, Ya 
are sure to find some interesting new twiss 
in the way this information is handled. De 
signers for Industry, Cleveland, Ohio. 
For More Data CIRCLE 435 on Inquiry Cat 


Bellows Flowmeter 


Two basic models of bellows meters - 
one for flow and liquid level in open tanks 
and the other for liquid level in clos 
tanks under pressure or vacuum — #@ 
taken up in a 20-page catalog. Featumt 
specifications and applications are dis 
cussed at length. Minneapolis-Honeywel 
Regulator Co., Industrial Division, Phil 
delphia, Pennsylvania. 


For More Data CIRCLE 436 on Inquiry Gat 


Sizing Charts 

The sizing charts in this bulletin hae 
been prepared for quick and easy siaitg 
sliding gate and plate regulator valves 
Charts, showing recommended valve @F 
cities for saturated steam, water and 
liquids, and air and other gases, are ™ 
and simple to use. If your busines® 
volves valves you will want this 4-puge 
loose-leaf, sturdy bulletin. Jordan Co 
Industrial Sales Division of OPW Carp. 
Cincinnati, Ohio. i 
For More Data CIRCLE 437 on Inquiry @ 


ISA 





ate 


acing and 
tailed ip 


aps offer 
ble per 
t can be 


ete, an | 


ies, Ine, 


iry Cond | 


‘echnical 
t of ay 
am? A 


sters — 








propellant Actuated Devices 


Six generic types of devices using pro- 

lant cells for arming, cutting, valving, 
fastening and disconnecting are described 
* 4-page booklet. A schematic shows 
oo “an cells can be interchanged or 
combined with mechanical safety devices. 
Beckman & Whitley, Inc., San Carlos, Calif. 
For More Data CIRCLE 438 on Inquiry Card 


Long-life Potentiometer 


Looking for a new precision potentio- 
meter device capable of long-life perform- 
ance in high-accuracy applications? Look 
no further until you've seen the informa- 
tion sheets available on a unique potentio- 
meter design that provides the desirable 
combination of high resolution and small 
size in less than 2 turns of the adjustment 
shaft. RINCO, Inc., Portland, Oregon. 
For More Data CIRCLE 439 on Inquiry Card 


High-Pressure Fluid Pumps 


Here is a “how to choose it” catalog 
describing typical pumps available for 
high-pressure fluid handling. The pumps 
illustrated and discussed are widely used 
in high-pressure test-loop work, radioactive 
fluid handling and other services requiring 
zro leakage-pumping in pressurized sys- 
tems. Chempump Corp., Philadelphia, Pa. 
For More Data CIRCLE 440 on Inquiry Card 


Pressure Reducing Valves 


A direct-operated pressure-reducing valve 
designed for steam or water service where 
the final or controlled pressure is to be 
constant between 2 and 5@ psig is covered 
in bulletin 1051. Mechanical details with 
specifications giving pressure ratings, mate- 
rials of construction, allowable pressure 
drop, etc. are covered. Copes-Vulcan Di- 
vision, Blaw-Knox Co., Erie, Pennsylvania. 
For More Data CIRCLE 441 on Inquiry Card 


Nuclear Research Index 


An index of 2500 scientific papers to be 
presented at the 1958 International Con- 
ference on Peaceful Uses of Atomic Energy, 
September 1-13, chronicles the latest in- 
ternational developments in nuclear re- 
search both for industry and the military. 
Order directly from the Atomic Energy 
Document Service, The Chronicle of United 
Nations Activities, 234 W. 26th St., New 
York 1, New York. 


What's a “Chroma-Cat’’? 


The “Chrema-Cat” is a new instrument 
for gas analysis which combines the chrom- 
atographic principle with a catalytic com- 
bustion-cell detection unit. It extends sen- 
sitivity of gas analysis, especially in hydro- 
eM streams, and is extremely sensitive 
. °W concentrations of hydrogen. De- 
signed for process plant use by Davis In- 
struments, Division of Davis Emergency 
be — Co., Newark, N. J. and Green- 
ner “nstruments, Inc., Ronceverte, West 
irginia, 

For More Data CIRCLE 442 on Inquiry Card 
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Need proportional 
reset and rate action? 
Choose from four 
controller types =— that 
include magnetic 
modulation — 

by Wheeico 


Start with this production-proved 
Wheelco Series 8000 recorder-con- 
troller and add the MM Series 
controller* from four types (three 
magnetic modulated) available to 
insure getting the best installation 
for your needs. This customizing of 
systems at standard cost is another 
example of Wheelco’s constant effort 
to improve performance while hold- 
ing down costs. Advance design 
features include plug-in components 
and tamperproof covers to protect 
critical adjustments. 


MMC-Current Output Type— Flex- 
ible in adaptation to final control 
elements including saturable reac- 
tors, electropneumatic transducers, 
electro-hydraulic transducers, etc. 
proportional band adjustable 
from 2 to 200% of controller range 
. reset action from 0 to 63 repeats 
per minute... rate action adjustable 
from 0 to 5.5 minutes. 


MMP Position Type—Together 
with potentiometer can position a 
valve, valve positioner, or other po- 
sitioning device reset action 
adjustable from 0.6 to 100 repeats 
per minute .. . proportional band 
adjustable from 2 to 200% of con- 
troller range .. . rate action adjust- 
able from 0 to 5.5 minutes. 


MMD Duration Type— With poten- 
tiometer regulates input by adjust- 
ing on-time of a contactor on either 
electrical or fuel-fired installations 
... particularly adaptable when up- 
sets are fast and recovery slow and 
when they are frequent and of large 
magnitude . . . keeps overshoot at 
startup or control point to minimum. 


MP Proportional Positioner — 
Transistorized and printed circuit 
unit (not shown) where constant 
voltage source is available as refer- 
ence voltage . . . mounts inside in- 
strument . . . adjustable from 2 to 
40% of recorder range. 


*Also usable with Wheelco 2000 and 9000 Series. 


BARBER-COLMAN COMPANY 


Dept. H, 1542 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. H, Toronto 
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ENGINEERS 
SCIENTISTS 


Sales opportunities ut 


jhteng te) ile 
TANK GAUGING 
SYSTEMS 


We are seeking sales repre- 


advanced 

missile 

Wake Mm_y of- Cor —) 
vehicle engineering 


sentation with instrumenta- 
tion experience in the petro- 
leum and chemical fields to 


tank 


gauges. These gauges, wide- 


A high-level opportunity with 
Missile & Ordnance Systems 
Dept. of General Electric 


distribute Gilbarco 


ly used in this and foreign 
TRANSDUCER AND SENSING 
SYSTEMS ENGINEER 


countries, Operate on an Cx- 


clusive and proven princi- 


preferred; 3 to 7 years’ ex 


Physics degree : 
of atrborne 


pertence in 


ple, making them the most 
: design transducer 


accurate and flexible gaug- 


: ; Design unique transducers such as infrared 
ing method known. attitude sensors, cosmic ray sensors, bio 
physical measuring devices micrometeor:te 
Profitable, protected ter- erosion detectors, etc. 
ritories are available to men "Wiis ‘malar technical programs at MOSD ox 
+ , carried on under long-term prime develop- 
and Organizat 10OnS W ith a ment contracts T he climate here is one ot 
technical pyita etaueltrere in the scientific curiosity pursued under ideal lab- 
< - oratory conditions 
petroleum and chemical in- 
ralthieulay Please send 
Please write to General Mr. Richard Eddy, Div. 33-MT 


Sales Manager - - 
MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


ibrar? GENERAL @@ ELECTRIC 


GILBERT & BARKER MFG. CO. 3198 Chestnut Street 
West Springfield, Mass. Philadelphia 4, Pa 











WELCH TWO-STAGE DUO-SEAL. 
High Vacuum PUMP 


Run-into 
Perfection 
e DEPENDABLE 
PERFORMANCE 
e QUIET OPERATION 
e LONG LIFE 





Pat. No. 
2,339,849 









Choice of Two Speeds 





Revolutions per minute 300 525 
Vacuum, microns 0.05 0.1 
0.00005 mm) (0.000 
Capacity, liters/min. 33.4 58 
Motor Horsepower 1/3 1/2 








No. 1405-B 
With Belt Guard 






WRITE FOR OUR 
PUMP CATALOG 








Pat. No. 2,337,849 





No. 14053. DUO-SEAL VACUUM PUMP, Motor Driven, 525-RPM. For 115 volts 60 cycles 
i ee ; : é $255.00 
No. 1405H. DUO-SEAL VACUUM FUMP, Motor Driven, 300-RPM. For 115 volts 60 cycles 
A.C. Each 30.00 


For atteched B it Guard 


add $17.50 to the above prices 


See our Pump Catalog for complete listing of this series high vacuum pumps. 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U. S. A. 











> new literature 
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Miniature Electronic Components _ 


| ooking electronic Com. 
for your particular applicatign? 

will want to have a Copy of « 
new condensed catalog which shows, thr 
and _ photos, Components 
job. Grayhill, Ine, Ly. 


for miniature 
ponents 
Then you 
charts, cut-aways 
tor 
Grange, Illinois. 
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Thermocouple Fact Finder 


Temperature conversion tables are onh 
one feature in a new fact-finder folder a 
miniature thermocouples. Calibration, tep. 
perature ranges, « onstruction details, adap. 
ers, mounting, etc. are given for gashe 
bayonet, protected and shielded them 
couples. Thermo Electric Co.. Inc.. Saddle 
Brook, New Jersey. 
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Particle Accelerators 


Here is a 12-page booklet that describes 
the many known and potential applications 
of both Van de Graaff and linear acceler. 
Using photos and line drawings, th 
booklet points up significant design and 
High Voltage Ep. 
gineering Corp., Burlington, Massachusetts 
re Data CIRCLE 445 on Inquiry Cad 
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performance features. 
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Magnetic Core Tester 


Precise control, wide dynamic range and 
modular flexibility features of a new 
magnetic core tester described in bullets 
57-G. This bulletin will help in choosing 


a tester for analysis and production tet 


are 








ing of magnetic materials. It explains the 


versatility of pulse programing through 
repetition of any one or more steps i 


step-pairs. Rese Engineering, Inc., Phile 


delphia, Pa. 
F re Data CIRCLE 446 on Inquiry Cad 
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High Frequency Measurement 


A new bulletin details a complete and 
of high frequency 
measuring equipment... versatile, rugged 
instruments and accessories for signal ani 


well integrated line 


pulse generation, impedance measurement, 
detection, modulation, etc. They are read 
ly combined to form a variety of systems 
for practically any high-frequency measult 
ment application. General Radio 
Cambridge, Mass. 
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Precision Pressure Calibrators 


Precision aneroid and dial type male 
meters that are used as portable calibrators 
of pressure transducers have absolute pi 
sure ranges from 0 to 315 inches @ 
mercury absolute to 0 to 150 inches me 
cury absolute. The speed with which # 
curate calibrations can be made has mi 
these portable instruments highly useld | 
fields. New bulletin TP-1sA5 | 
gives complete data. W allace & Tiernit 
Inc., Belleville, N. J. 
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ANTED: 75c per line, minimum 
ro ts as one line. 
lines. Box number coun 
Seatle in advance. No discount. 
: 5 or line, mini- 
s OPEN, etc.: $1.50 per q 
posTi Oe lines. Box number counts as one 
line. 
50 characters and spaces per line. | 
DISPLAY AD (up to 414”): $14.00 per column 
inch. Minimum 1 column inch. 
4j] other size ads standard advertising rates 


posITIONS W 


apply. 

WH THE {ISA JOURNAL, GRANITE 
cor MUST ern AVE. PITTSBURGH 22, PA.. NOT 
BLDG, 3IAN 10TH OF MONTH PRECEDING DATE OF 
me PUBLICATION. 





| POSITIONS WANTED 


INSTRUMENT TECHNICIAN, age 40, 17 years 
experience on variety of pneumatic, electric and 
electronic instruments, also laboratory instruments 
Good knowledge of electronics, desires position in 
St. Louis, Mo. area However, will consider any 
location, Write Box No. 2072, % ISA Journal 














SALES ENGINEER AVAILABLE 











SALES ENGINEER desires position in instrument 
sales in Southern US Over six years sales ex 
perience with leading instrument manufacturer. Write 
Box 2073, % ISA Journal 





POSITIONS OPEN 











INSTRUMENT MEN FOR FLORIDA. Expanding 
Central Florida Chemical Plant has openings for 
instrument mechanics with maximum of 4 years ex- 
perience in installation, calibration, and _ trouble 


shooting of process control and recording instru 
ments. Age to 45, liberal benefits Contact Inter 
national Minerals & Chemical Corp., P. O. Box 839, 


Bartow, Florida 

AN ESTABLISHED MANUFACTURER of indus 
trial instruments desires capable engineer, preferably 
with some sales experience, to act as factory branch 
salesman. For permanent location in Chicago, Tl 
or St. Louis, Missouri area Salary open Degree 
in Mechanical or Electrical Engineering desired but 
not absolutely necessary teply to Box 556, Tulsa, 
Oklahoma. 


DO YOU NEED 


e ENGINEERS 
e MECHANICS 





e TECHNICIANS 
e SALESMEN 


e MANUFACTURERS 
REPRESENTATIVES 


wy 


Every month the ISA JOURNAL 
reaches the personnel you need, from 
engineering to sales. Use these Clas- 
sified Advertising pages to find “the 
tight man for that position.” 


Rates and Mechanical Requirements 
are listed at the top of this page. 
Deadline is 10th of month preceding 
month of issue. 


ww 
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Glass Analyzer Data Sheet 


A new process data sheet describes the 
advantages of continuous oxygen analysis 
of glass tank waste gases for optimum com 
bustion conditions. Included are photo- 
graphs and diagrams illustrating the in 
stallation and use of the equipment. Leeds 
& Northrup Co., Philadelphia, Pa. 

For More Data CIRCLE 449 on Inquiry Card 


Production Cues for Potentiometers 


Two of the most difficult operations in 
the manufacture of precision  potentio- 
meters are permanently bonding the wire 
securely to the card and removing insulat- 
ing material where the brush makes con- 
tact. A new method of accomplishing this 
has been developed and you will want to 
know more about it. DeJur Amsco Corp., 
Long Island City, New York. 


For More Data CIRCLE 450 on Inquiry Card 


Portable Test Instruments File 


The bulletins contained in this easy to 
use data file present the most compre- 
hensive line of high quality portable test 
instruments available. Each sheet takes up 
one instrument and gives complete infor- 
mation. No matter what job you have in 
mind, the portable, battery powered transis- 
described — will provide 


under 


tor instruments 
laboratory precision 
field conditions. Alectra 
solidated Electrodynamics, Inc., Pasadena, 


adverse 
Con- 


even 
Division, 


California. 


For More Data CIRCLE 451 on Inquiry Card 


Resistance Bridge Indicator 


What do you know about resistance 
bridge indicators and their many and 
varied applications? Here’s a_ chance 


to learn more. A new 4-page technical 
brochure “The Resistance Bridge Indica- 
tor and Its Applications” many 
applications for an instrument which can 
be calibrated to indicate directly in 
microinches of strain, psi, 
pounds, etc. Datran Electronics, Manhat- 
tan Beach, Calif. 

For More Data CIRCLE 452 on Inquiry Card 


suggests 


pounds, ft 


Mechanical Force Gages 

Profusely illustrated 6-page folder LIE, 
describing a complete line of mechanical 
force gages, comprises 23 action photos of 
The folder also 


dimen- 


force gages in actual use. 
specifications, 
Compact and light 


includes 
sions and capacities. 
instruments, the gages have unlimited uses 
and will sustain 25% accidental overload 
without damage to mechanism. W. C. Dil- 
lon & Co., Inc., Van Nuys, Calif. 

For More Data CIRCLE 453 on Inquiry Card 


complete 


Transducers Catalog 

Here is a 16-page information packed 
catalog on the electronics industry's first 
standard line of transducers. Transduc- 
tors are designed for the measurements of 
large amounts of direct current, although 
isolated from the 
Transductors 
You'll want 
Control, a di- 


they are electrically 
current carrying conductor. 
control as well as measure. 
to know more about this. 

vision of Magnetics, Inc., Butler, Pa. 
For More Data CIRCLE 454 on In 


ulry Cara 
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TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 











: 
\ LIQUID : 








\\ 


Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 


For More Data CIRCLE 88 on Inquiry Card 
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'p coming events 


| *Denotes ISA Sponsored or Participating Meeting 





AUGUST 1958 Sept. 24-25—Industrial Ejecss 
Conference sponsored by 
Aug. 13-15—7th Annual Conference on PGIE at Detroit, Michi 
Industrial Applications of X-Ray an9 
Analysis, sponsored by Denver Re- 
search Institute, University of OCTOBER 1958 


Denver at the Albany Hotel in 
Denver. Contact W. M. Mueller, Oct. 11-16—ASTM Third Pacific | 


Metallurgy Division, Denver Re- National Meeting. Con 
search Institute, University of Van Atta, 1916 Race St., Ph 
Denver, Denver 10, Colo. phia 3, Pa. 4 








13-15—National Electronics 
ference in Chicago, IIL, gpg 
by IRE, AIEE, EIA, SMPTE, ¢ 
tact J. S. Powers, 84 B. B ) 
St., Chicago, Illinois. 


Aug. 18-29—Strain Gage Techniques 
Short Course at UCLA, sponsored 
by Department of Engineering, En- 
gineering Extension, and the So- 
ciety for Experimental Stress 
Analysis. Contact Engineering Ex- 13-15—1 
tension, University of California, Meeting at the 
Los Angeles 24, Calif. Hotel in Pittsburgh, Pa., soe 

Aug. 18-20—National Heat Transfer by the Systems and Procedm 
Conference & Exhibit at the Edge- Association of America, 6 
water Beach Hotel, Chicago, III. A. M. Motter, Jones & 
Contact A. Mueller, Engineering Steel Corp.. No. 3% 
Dept., E. I. duPont, Wilmington, Pittsburgh, Pa. 

Delaware. . 15-16—Symposium on Aut 

Aug. 19-22—WESCON Show at the Control of Electrical Dri 
Ambassador Hotel, Los Angeles, } ccoacony se a 
Calif. Contact Business Manager, Fachgruppe Regelungsteaia 
WESCON, 1435 La Cienega Boule- Prinz-Georg-Str. 79, Deusselél 
vard, Los Angeles, Calif. Germany. 4 


Aug. 25-27—18th Annual Appalachian * Oct. 20-21—Rubber and Plastics § 
Gas Measurement Short-Course at posium, sponsored by ISA Rubh 
University of West Virginia, Mor- and Plastic Industry Division g 
gantown, West Virginia. Contact the Sheraton-Mayfiower Hotel, 
Professor R. E. Hanna, University ron, Ohio. Contact Dr. David) 
of West Virginia, Morgantown, W. Davis, General Tire and RB 
Virginia. Co., Central Research Labe 

Akron 9, Ohio. 


SEPTEMBER 1958 . 23-25—National Simulation ¢ 

ference at Dallas, Texas. Co 
Sym- Louis B. Wadel, 3905 Cente 
Dr., Dallas 25, Texas. 





Sept. 1-6—Second International 
posium on Analog Computation in 
Strasbourg, Germany. Contact F. 
H. Raymond, % S.E.A., 138, Boule- NOVEMBER 1958 
vard de Verdun, Courbevoie 
(Seine), France. *Nov. 19-21—11th Annual Confe 


Sept. 3-10—Second International Con- on Electrical Techniques in 
cine and Biology, at Pick-Ni¢ 


gress on Cybernetics, sponsored . 
by the International Association of Hotel, Minneapolis, Minn., 
Cybernetics in Belgium. Contact sored by ISA, IRE, and 
Secretariat, International Associa- in Minneapolis, Minnesota. © 
tion of Cybernetics, 13 rue Basse- tact R. K. Erskine, Minne 
Marcelle, Namur, Belgium. Honeywell, 2747 4th Ave. 8 
Minneapolis, Minn. 





Sept. 7-20—International Congress of 
Industrial Chemistry in Liege, Bel- 
gium. Contact Prof. Ing. Dr. Vic- DECEMBER 1958 
tor Broida, 13 rue de la France- 
Mutaliste, Boulogne-sur-Seine *Dec. 26-31—125th Annual Expo 
(Seine), France. of Science and Industry at 5 
ton-Park Hotel, Washington, 0 


Sept. 22-24—7th Annual Meeting of sponsored by the American 3 
Standards Engineers Society at ciation for the Advancemens, 
Benjamin Franklin Hotel, Phila- Science. ISA presenting @ 
delphia, Pa. Theme: “Standard- cal session. Authors com 
ization—A Must for the Space L. Linebrink, Battelle 
Age.” Contact J. A. Caffiaux, SES, Institute, 505 Kings Ave., (0 
P. O. Box 281, Camden 1, N. J. bus, Ohio. 


—— DON’T MISS IT 


Sept. 15-19 — 13th Annual ISA Instrument-Automation Con- 
ference and Exhibit will be held in Philadelphia. For further 
information contact H. S. Kindler, Director, Technical and 
Educational Services, Instrument Society of America, 313 
Sixth Avenue, Pittsburgh 22, Pa. F. J. Tabery, Exhibit Megr., 
3443 So. Hill St., Los Angeles, Calif. 
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